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Editorial 


Negative Pressure Breathing 


hae ot? me. te... twee thine a prewure 


al ole 
Whale cate om the are still ‘parse, Cer- 


pressure, 
im recent years 
tam fects of have emerged have 


from (1) direct of neeative 


preweure lecathing, of the negative 
phase of normal respiration, and (5) the effects 
al poutine preeure breathing 

Pre Breathing reed lung tror 
relationships of the human 
(Pie. 1). are such 


that m lune volume occur im both 


thyurasx. according to benn 


tors With breathing there 
be om the thoracik Cavity 
aml an m the total lune Capacity due to 


an mearement im hath \olume and Vital 
vttal Capcity steer lf bas two 
rite atary Capac, hach is decreased 
these Core and the expiratory 
reserve volume, which mw mereased under these 
ce 

lhe chanees om the prewure side of 
olume curve are directh opposite 
te positive pressure. 
lhere an increase in thoracke blood volume, a 
reduction im total lune capacity, reudual volume 
amd vital capacity, with an increase in inspira- 
tory reserve and decrease m cxpiratory reserve 
volume. The reduction in vital capacity is in 
prart due to the inerease im blood in the thorax, 
best meet ake be attributed to the sentfiicant 
cflort required curing lweathing from a negative 
prewure tank. In patients breathing from a 


thuw encountered? with 
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negative pressure tank on inspiration only, at 
pressures from —-10 to —16 cm. of 
water, the vital capacity is unchanged or only 
siehtly decreased compared to control values 
at amlnent If the subjects are 
not breathing against markedly negative pres- 
sures, the changes observed are small. In the 
measurement of the maximum breathing capac- 
the accompanying breathing 
against a negative pressure is even more ap- 
parent Sulyects im our laboratory have uni- 
formly shown a decrease of maximum breathing 
capacity against negative pressure | 3 

Of particular interest in this connection is the 
tidal volume. In the pressure-volume curve of 
Fenn (7) (Fie. 1) there is an expansion of the 
tidal volume band on the negative side of the 
respiratory cycle. At zero pressure the relaxation- 
pressure curve of the lung touches the tudal 
volume band at the lower margin; during the 
negative phase of the respiratory cycle the 
relaxation-pressure curve falls below the tdal 
volume. This implies that in the negative pres- 
sure range, inspiratory pressure must be main- 
tained to keep the lung from collapsing. 

In considering these effects on lung volume we 
should not exclude the important factor of mid- 
position of the lung. It has been shown that the 
mid-position changes with positive pressure 
breathing (4, and it is possible, although this 
has not been established, that it may also be 
altered with negative pressure breathing. The 
data collected so far in our laboratory relating 
to vital capacity and maximum breathing 
capacity would seem to indicate that the changes 
encountered with breathing against intermittent 


varving 


pressures 
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negative pressure are compauble with those pre- 
dicted irom the pressure-volume curve ol Fenn 
The effort required io breathe against nega- 
tive pressure is considerable, although varving 
of course with the extent of negative pressur 
imposed upon the SVSLCIN., | he accessory muscles 
of respiration must be called into Ventila- 
lon against negative pressure must therefore |» 
accompanied by a significant increase in the 
work of breathing. It ts of interest that there b 
also an increase in the work of breathing with 
continuous positive pressure breathing (5). 
Cardior asi ular is. 
tered 
thoracic blood volume must 
studies of the effects of pressure breathing. It has 
been estimated that the 
expelled from the chest during positive pressure 
breathing amounts to 200 to 500 cc. (6 


‘Together with the al- 


mechanics of breathing. alterations in 


be considered in 
amount of biood 
larly, it has been demonstrated that with the 
Valsalva maneuver blood is expelled from the 
thoracic viscera. With the Mueller maneuver, 
which effects a negative intrathoracic pressure, a 
comparable amount of blood is drawn into the 


thoracic cavity |7|. These changes in blood vol- 
ume play a significant role in the alterations of 


lung volumes already discussed. 
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that 17) pore te « tal “WP 
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one would « Apect that with the Larect af 


analogy, with aegeli 


pete 


afllected primar in the decrease 


pressure, and actually talk. In our leleratars 
demonstrat thet athing inter 


tent negative prewure results in a tall 


pool for the of 
postural changes alone, as demonstrated tn 


Siistrand 9), result in alterateon af the thoracs 
blood volume. Thus in come from the uprieht 


of blood. or about 11 per cont ol the telownl 


on 


tte 


volume, shafts the howet 
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this volume, "8 per cent bb picked up in the 
thorax, and of th, “5 per cent in the lungs 
the expected vaccular prewure changes 
apparent that the resultant 
preeure primarily the rewult of the applied 
affecting imtra- 


eater rol sthime pore 
t Poe ue gree 

Within narrow ranges of variations 
sere tattle change cardia 
with fowler pressure 


the range of the pressures Com- 
there’ 


ettes, 


ot 
>? cm. of water a reduction of 2” per cent 
Simularh. 


( ancl coworkers have shown that 


that with a peak prt 
tate 
cardiac place 
thems return. Lane the blue dve 
Sticker and Murdauch //) 
om!l volume woth positive pressure 
te athane In eet. wath me pressure 
iweathime the cardiac index mereases from 2.85 
O18 to 3.98 + L. (minute while 
the «stroke volume reese fron to 
9 This merease «mall and 
urme flaw (to be later) which occur 
with negative prewure breathing 

(hangers im peripheral tow reflect those 
m cardiac output WW ith pressure 
me there bk recluction om blow! flow to the 
lenin ane te the dieite 5. awoactated with vase- 
of the arterial tree peripheralls 
With prewure breathing | there an 
These changes 
No con- 


merease in forearm flow 
stent chanees im hand flow are scen 
Kecluction im the carci preset with police 
iweathine. ace om panied as 
peripheral \ rection, results im me 
cant change m «stemec pressure. With 
ew prewure hweathing there hkhewhe no 
ventheant alteration in evetemic blood prewure 
volume chanees are af relevance m 
view of the remarkable effects of pressure breath- 
tar tte With pPresstire bweath- 
ine it has been shown that the plawna volume 
altered only shehtly, usually in the direction 
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no si@nificant 
negative 
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of decrease //,/3 
change in plasma 
pressure breathing // 

Effects on Renal Function and Water Metabolism. 
The area of ereatest interest in connection with 
negative pressure breathing is concerned with 
renal function and the excretion of water. It is 
net the purpose of this editorial to discuss volume 
reculators within the circulation generally; this 
subject has been lucidly analysed by Smith [| 74). 

Positive pressure breathing results in an anti- 
diuresis (75, the reduction in urine flow reach- 
ine from 20 to 50 per cent of the normal output, 
depending on the level of pressure breathing. 
Chis antidiuresis may last from one to two hours 
after the test breathing period. Sieker, Gauer 
and Henry /6'. who have contributed so much 
to the understanding and clarification of this 
held, demonstrated that with continuous nega- 
tee pressure breathing there is a significant 
diuresis. This diuresis is not accompanied by any 
significant change in renal hemodynamics 
i618 and there is littl or no change in electro- 
Ivte excretion | /6-/9 indeed, significant natri- 
uresis does not occur during negative pressure 
iweathing even in individuals predisposed to 
vodium loss 79. The diuretic effect of negative 
pressure is not related to nervous control of rena! 
function 

It tollows that the diuresis observed with 
negative pressure breathing is primarily due to 
increased free water clearance. There is no 
sienificant change in osmolar concentration of 
the plasma or in the peripheral venous hemato- 
crit |/8|. The diuresis is inhibited by the ad- 
ministration of antidiuretic hormone | /7,78). 

In an attempt to determine the mode of action 
iw which negative pressure breathing produces 
diuresis Henry et al. |2/) distended the pulmo- 
nary arterial tree by embolization with plastic 
heads, without significant effect on urine output. 
Similarly, snares placed on the pulmonary veins 
near the ori¢in from the heart did not effect a 
sienificant alteration When these same 
workers emploved a balloon expanded in the left 
atrium they were able to bring about a signifi- 
cant diuresis. From these data they concluded 
that there are left atrial receptors which influ- 
ence urine flow. The possibility that these 
receptors lic in the ostia of the pulmonary 
vein was also considered. It had been shown by 
Whitteridee |22) that afferent nerve fibers run 
from the heart and lunes in the cervical vagus. 
Paintal | 23) was, in fact, able (in cats) to isolate 
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fbers in the vagus leading from right and left 
atrial Henr\ Pearce 
reported isolation in the dog of afferent fibers 


receptors, and and 


running in the vagus, with discharge char- 


demonstrated te the cat 
and not tn 


acteristics of the cardiac atrial stretch 
previousl\ 
fibers are stimulated by stretch 
pressure. Thus maximum nerve impulse was 
not picked up during atrial systole when thy 
pressure is maximal but at the end of diastole 
when the volume was maximal. These, then, 
are stretch receptors, not baroreceptors ( ooline 
lhe thers 


airial 


of these fibers blocked conduction 
stimulated by inflauon of a 


balloon. or by negative pressure breathing, of 


were 


by sudden increase in the blood volume by tn- 
fusion of saline solution; conversely, less stimu- 
lation of these afferent fibers occurred when 
hemorrhage took place (27 

[It would appear, then, that negative pressure 
diuresis Via a neuro- 


I his i> 


breathing produc es a 


hormonal mechanism. initiated) tn 
stretch receptors lon ated in the lelt atraum or at 
the ostia of the pulmonary veins, with impulses 
via afferent fibers in the vagus, leading through 
some undefined path to inhibition of the secre. 
tion of antidiuretic hormone 
Many gaps remain in our knowledge of the 
alterations in physiological activities under Uv 
influence of negative pressure breathing. Since 
newer respirators apparatus are being 
structed in which a negative pressure pha» 
is incorporated, it becomes increasingly unpor- 
tant from a practical standpoint to learn mor 
about the cardiorespirators and othe eflect 
ol negative pressure breathing. Perhaps from 
such studies additional information, as signih- 
cant as the discovery of the left atrial stretch 
receptors may be garnered. 
Mortimer E. BADER, M.D 
and Ricuarp A. BaperR, M.D 
Departme ni of Medu ivy. 


/ he \Jount Sinai Hostital, 
Vew York, New York 
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Hemodynamic Patterns in Chronic 
Cardiac Failure 


Serzee. wip. and J. 


San Francie. Calilormea 


the achvent of cardiac Catheterization 
W. lecame to undertake a direct 
etuds af the dv mamuc events awaciated with 
ure of the heart in man. Proneer studies im the 
MicMichacl, Stead 


and others permutted clartheation of the concept 


af ornare! 


of heart Lailure, of con- 
troweres. wae to demotistrate 
that the two ventricles may Lal independenth 
cach other. am? that an almormalivy low 
cardiac output not necewarnl an cwential 
leuture Come@estive cardiac hie 
om thee thre ent te, iw re-detined 
thant albmormaities af flows of 
Per wv, best alee thear relation to the 
metahole demands of the and 

cardiac failure during «vmptomatic «age, m 
Latlure of the lett ole of the heart. of the 
sacle of the heart, of of bath ventricles was 
clinically evident. Studies of the effect of cardw- 
rome demanetrated the reversininty of 
“nne aspects of cardiac failure, lor it was shown 
that eflective treatment mas 
pletely correct the charactermic hemmed nani 
ies 

The purpene of this stuchy was to mvestigate 
an aspect of cardiac Lailure which has hatherte 
recenved only «ant attention: the perestence 
of abnormalities in patients with 
chronic cardiac diwcase affecting primarily the 
left ventricle, whe were previously im failure 
and were broweht under control tw medical 


ire 


MATERIAL AND METHODS 


[he series comsists of fifty patients, all of whom had 
emtered the hospital with evidences of cardiac failure. 
borty-mine were males, one female. Only those, pa- 
tients were included im the study in whom the cardiac 
lesion was shown to affect the left ventricle primarily. 
patie rts with mutral valve disease, pulmonary 
heart disease and con@enital cardiac disease were 
excluded. Furthermore, patients in cardiac failure in 
whom the findings suggested the presence of hyper- 
metabolic or high output states were also excluded 
fromm the study in an effort to deal with a physiologi- 
cally mee Group of subjects with chronic lett 
ventricular overload with low output failure. 

\ clinical history was obtained and a physical 
performed upon admission to the hos- 
petal climecal diagnosis of “arteriosclerotic’ heart 
disease. an admittedly unsatisfactory but universally 
accepted term, was used in patients with evidence of 
chrome damage to the myocardium caused by coro- 
nary artery disease, which led to cardiac failure. 
Patients in whom cardiac failure developed following 
a tmajyor myocardial infarction were separated from 
the former group. Hwpertensive cardiovascular dis- 
case comprised the second largest group of cases. 
The diagnosis was established in the presence of 
perssstent diastole hypertension, present or past, with 
evidence of left ventricular hypertrophy and dilata- 
thom im the electrocardiogram and the roentgenogram. 
In cases in which hypertension and coronary artery 
disease coexisted, the diagnosis was listed according to 
the factor which appeared to dominate the clinical 
preture. The third group of cases included cardiac 
failure due to aortic valvular disease. In young pa- 
themes with a history of rheumatic disease, a rheumatic 
etiology was accepted; older patients with calcific 
aortic stenosis are indicated without etiological diag- 
nosis. Three patients with idiopathic myocarditis, 
proved at necropsy, also have been included. 

\ll patients were given the conventional thera- 
peutic regimen immediately after admission to the 


* Prom the Medical Serwiee, V. \. Howpital, and the Department of Medicine, Stanford University School of Medicine, 
San Francisco, California. Thue study was supported by a grant from the San Mateo County Heart Association. 
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SUMMARY OF CLINICAL DATA OF FIFTY PATIENTS, ARRANGED IN HE NAME. AT 


(sous 
1 J.B 65 me ( 
3 Ww. 62 ASTID 1) ( 
6 ie 61 lw KK 
S. M. >] ASHID me ivil 
WwW. 65 Old Mil Iw (vel 
2 
Os Clalcilw AS > wk ivil 
1] GH 73 \SHib. Al mo 
12 G. H. 75 Al lew mo AVL 
15 & 69 Al > wk \K an 
16 58 lve \K ( 
18 M. M ASHID 2 wk \K ( 
19 & 69 Hit’ mo . NK 
20 w. ASHID. Al 2 vr \kK 
21 33 Mivocarditis wk \K ( 
22 35 Al 10 davs AYE 
{,rouf 
24 I. G. 46 . RHD, AS ve \K 
25 2 ASHID l ve 
uf 
28 J. B. 62 \SHD 2 wk \K _- ban 
29 B. B. 62 Old Mi vr LVil, Mil au 
30 J. C. 63 Old MI 3 wk LVil 
44 G. K. 43 M vocarditis 10 me 
35 V. M. 59 ASHD lve \K 
36 ¥ 49 QOid MI, Al 2 vi LVil, Mi 
38 46 Old MI 2 mo Mi 
39 C. KR. 75 Calcific AS Ov an 
40 60 RHD, Al lve LVil 
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i omtimucd | 
” f 
44 + wk ‘ \K ~~ (;00d 
(Had MI me . LVH, MI F air 
* ASHIDD = beart deeae, hypertensive heart disease; MI = mvocardial infarction; 


= sortie 


trenterately severe: © © severe. 


eraded same as LVF. 
\K = abnormal. non-diagnestic record; LVH = pattern of left ventricular hyper- 


trophy: = ventricular hwpertrophy; BK borderline record; NR = normal record; BBB bundle-branch 


& 


= cleyree om enlarye tte mt. er acie«! The 


the 


the «f ancl dhuretiucs 


. at tee be of ened ee weve rien 


net wae ter reached «a plateau of 
chia al te cardiac thet apy achievement 
“a 


bes 


chrome state of cardiac wae ree ogmiszed 


the criteria: (1) attamement of a “drs 


wenght (2) dwappearance of stalalization of climecal 
amd wens of cardiac and (5) pres 
ence of ventrmule rate under SO beats per munute 
at rest. with atrial At the tame 
ol cardiac catheterwation four-fiiths of the pratients 
no ewndence of cardiac lailure; one- 
fofth combed be commddered “ate of chrome, 
talaheed cardiac failure. Almost all the patients 
were able to perform, without undue discomfort, 
the mukd standardized during the 
studs 

Hemech\ namic measurements were performed dur- 
ne catheterization the methodology of 
which has been described in detail cleewhere | /.2). 
ll patients were prepared tw a sham study the 
aliernoem before the test, durme which thew were 
acquainted with the techme of air collection and 
The actual eudy was carried out with the 
tm pet ptive state without sedation. Iwo 
determnation: of cardiac output were made at rest, 
vier which the pauents underwent the standard exer- 
we test during which they slowly mowed pedals, with 
a resistance attached to them, back and forth in the 
recumbent position. This exercise test was shown to 


m a 
test 


were 


thee 
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tiled moderate (> >) and severe ( 


increase consistently the oxvgen consumption between 
*5 and 125 per cent above the basal level. Exercise 
was performed for a period of not less than five min- 
utes, air and blood collections being made during 
the final two minutes of this period. Intracardiac and 
arterial pressures were recorded by means of Statham 
gauges (P 25D) attached to the Sanborn multi- 
channel oscillographic direct writing recorder. Pres- 
sures were referred to a zero point halfway between 
the sternum and the spinous process of the recumbent 
patient. This zero level was rechecked at frequent 
intervals. Mean pressures were obtained by electrical 
integration. Pulmonary wedge pressures were re- 
corded at the beginning of the study and were ac- 
cepted only if they fulfilled all the criteria for validity 
(1). Following the recording of pulmonary wedge 
pressures, the catheter tip was withdrawn under 
Huoroscopic control into the main pulmonarv artery, 
in which it staved for most of the remainder of the 
study, and from which a continuous recording of 
pressure was obtained, using slow paper speed 
(44 mum. per second). Right ventricular and right 
atrial pressures were recorded at the time of final 
withdrawal of the catheter. 


RESULTS 
A clinical summary of the fifty cases included 
in this study is presented in Table 1. As indi- 
cated, sixteen patients were classified as 
having arteriosclerotic heart disease; seventeen 
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patients as having hypertensive heart disease; 
in seven failure developed following myocardial! 
infarction; seven patients had aoruc valvular 
heart disease and three had idiopathic myo- 
carditis. Sinus rhythm was present forty 
patients at the time of the study, ten had chronw 
atrial fibrillation. There was a wide variation 
in findings and in symptomatology, trom 
acutely developing cardiac failure immediate! 
before hospital admission, to longstanding disa- 
bility due to chronic symptomatology. The last 
column in Table 1 indicates the response to 
therapy while in the hospital: the notation 
‘‘go0d”" refers to patients in whom cardiac ther- 
apy brought signs and symptoms of failure 
under prompt and satisfactory control; ““moder- 
ate’’ refers to patients in whom only partal 
elimination of failure was obtained, and “poor” 
to those who remained in cardiac failure in spite 
of vigorous therapy. 

The hemodynamic data revealed a wide 
variety of abnormalities. It became evident 
that, rather than degrees of hemodynamu« 
abnormalities, important differences occur in 
cardiac failure which suggest qualitativels 
different patterns. The material was accordingly 
divided into groups of hemodynamically similar 
Cases. 

The circulatory findings fell into two genera! 
categories: (1) Cases in which the resting level 
of pulmonary wedge pressure was normal, in- 
dicative of a normal left ventricular end- 
diastolic and left atrial pressure, suggesting 
recovery from left ventricular failure which 
presumably existed at the height of clinical! 
evidence of cardiac failure. (2) Cases in which 
there was a persistent clevation of resting left 
atrial pressure which could then be termed 
‘‘chronic left ventricular failure.” 

Table includes all patients with normal o1 
borderline resting left atrial pressure, as evi- 
denced by pulmonary wedge pressure readings 
of 15 mm. Hg or less (groups 1 and 2). These 
patients, twenty-two in all, have been arbi- 
trarily divided into group 1, showing a normal! 
or near normal cardiac output (evidenced by an 
arteriovenous oxygen difference of less than 
5.5 vol. %), and group 2 with an abnormally 
low cardiac output. In group 1, all patients 
had a normal right atrial pressure and norma! 
pulmonary vascular resistance. Resting pulmo- 
nary arterial pressures were normal or equivo- 
cally elevated. The response to exercise was 
definitely abnormal in all but one case (W. O.), 


since there was a rise in pulmonary arterial pres- 
sures, and the abnormal widening of the arterio- 
venous oxvgeen difference (over 2 vol. “@) indi- 
cated an inadequate increase in cardiac output 
in relation to oxveen demands |/). The thirteen 
patients in group 2 showed abnormally low 
resting cardiac outputs In these instances pul- 
monary arterial pressures were often higher at 
rest than in group 1, and many patients showed 
a steeper rise with exercise. Abnormally high 
pulmonary Vascular resistance was uccassonalls 
encountered, in ve patients hing kevel 
atrial 


he 


twice the average normal value 
pressures normal it} ull tits 
diac output olten reached very low levels, less 


than 1.75 
risc in Cardiac output during exercise Was inade- 


minute, m? in four patients. The 


quate in cleven ol thirteen patients 

Table um presents the patients in group 5, 
chronic left ventricular tailure, who were sul- 
divided three Categories in 
division, A, includes five patients with sustamed 
cles of lett atrial Pressure Late al with a 
normal or near-normal cardiac output In these 
pulmonary arters wedge pressure ranged 
from 1/7 to 25 mm He and pulmonary arterial 
mean pressures from 2° to 42 mum Iie. thes 
indi ating passive \ hvpert 
sion. Pulmonary vascular resistance Was normal 
or slightly elevated 

Subdivisions B and C of this croup exhilated 
subnormal values of cardiac output. Subdivieson 
B includes such patients with a normal, mildly 
vasculat 
resistance 


resistance” group of patients in whom the pul- 


or moderately clevated pulmonary 


Subdivision C includes the 
monary Vascular resistance exceeded (400 divine. 
sccond cm In subdivision B, the cardiac ou- 
pul was slightly lower, on the average, than im 
the corresponding group 2 and showed even 
less increase with exercise than in the latter 
Pulmonary wedge pressure measurements indi 
cated levels between 16 and 36 mim., and pul- 
monary arterial pressures showed more severe 
degrees ol pulmonary hypertension than 
group |, the mean pulmonary vast ular resistance 
being twice as great in B as in A. Hall of the 
patients in this subdivision showed nmght atrial 
pressures over mm lic, indicatine some 
degree of right as well as left ventricular laure 

Subdivision 3C included nine patients who 
can be classified as having severe pulmonary 
hypertension, with pulmonary vascular resist- 
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TABLE 
SE TEP NAMIC IN PATIENTS WITH NORMAL AND BORDERLINE ELEVATION 
OF LEFT ATRIAL PRESSURE 


Pul Pul Mean Rict Pulmonary 
‘ 
K K K K K K K R 
} 

ik +95 10 12 15 6 90 

«64625 5.1 4 2.52 3.% 10 27/10 39/15 15 27 7 

WD. 250 5581/50 95 292 3.47 & 28/12 48/12; 18 | 30) 3 .. | 160 

4610: 3.31 15 816 2) 25 6 90 

& 4.2 10 17 66/33 21 45 171 

14 60 4.6 4 366 4.02 14 4/15 3820 23 w 7 105 

6.4 | | 12 25/15 47/17 19 28 4 128 

M 213 2.50 3.10 9 32/15 60/33 188 

wi 412 S82 3.41 12 23/15; 35/17' 18 25 3 66 
Mean 

value 25° 4.8 1912.99 | 3.06; 29/14 47/22 19 5 122 

fsroup 2? 
| | 

¢ 4 1.95 + O45 5 34/15 71/30! 21 42 6 124 

| 7.5 88.9 8.64 1.52; 10 33/13 65/20 18 35 3 . | 200 

215 65 1.32) 2.0 31/12); 43/1° 18 28 251 

£32 2.02 2.26 14 36/14 20 20 165 

249 | 472 7.8 10.9) 1.741 2.34 9 31/13, 49/28) 22 | 45 ? . | 320 

W.S | 235 $177.5) 99) 1.69/ 12 29/14/ 51/18; 19 | 32, 4 176 

& 212 412 5.4 68 2 31/12' 47/20 20 32 6 217 | 

261 86 15.2 1.61. 2.16 26/13, 30/15 18 21 4 272 

200 374 2.4 | 3.14 5/12 40/14 24 2/ 7 304 

214 525 6.5 1 35.96 25.13, 29/14 14 16 5 164 

Ww. ¢ 245 540 6.5 110 1.97 | 2.59 5 45,/21'65/31 25 40 6 362 

23 «65 «#105 11 39/16, 75/30 BW 48 8 425 

6.0 S88 2.77 27/9 34/18) 13 18 4 103 
Mean | 

value 235 477 6.7 9.9 1.82/| 2.67 | 10 33/14 52/22; 21 | 6 243 

Nore: K resting value; during exercise. 

ance more than four times the normal value. In some of which was associated with tricuspid 
this group the cardiac output was noted to be valve requreitation. 
very low, and even more apt to remain un- As indicated in Tables u and m, the cardiac 
changed during exerciwe than in the other output appears to be lowered in patients with 
croups. Pulmonary wede¢e pressures were high increased pulmonary vascular resistance. This 
but not, as a rule, higher than in subdivision 3B. relationship was further explored by plotting 
Pulmonary arterial pressures revealed markedly the cardiac output against pulmonary vascular 


hypertensive levels, with further increase during resistance. (Fig. 1.) The scatter graph demon- 
exercise, which may occur even in the absence of — strates that normal cardiac output is found only 
an increase in cardiac output. The majority of — in the presence of normal pulmonary vascular 
patients had an clevation of right atrial pressure, _—sresistance, and that when pulmonary vascular 
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SUMMARY OF HEMODYNAMIC FINDINGS IN PATIENTS WHIT ELEVATED ATRIAL 
Pulmonary 
Pulmonary Pulmonars Kg hot 
(). Con- ©). A-\ ( Pulmonary \ as ular 
Weeder Arterial 
sumption Difference Index Arterial K amr 
> 
Patients (cc. min. lL. mn. divine 
mm. ile mm. Ile mm. Ile 
Initials mun. ite cm 
fsroug 4 
283 542 5.0 B./ 5.18 +65 25 69/15 82 2 4, 4 
B. G. 191 480 4.53 7.9 0 40 
S. P. 265 692 4.4 5.24 4 4) 18% 54 2 2 
R. B 315 | 625 5.5 9 9 4] a4 >] 452? 69/32 W > 144 
Mean 
(srouf 
B. B. 320 8.9 2.1 aS L 
A. 236 «6414 9 & 12.1 1.42 4 
208 405 >./ 2.07 > 56 > 12 
K. 251 505 | 6.5 | 10.8 | 2.02 | 2.4 2? 4) 
M. 191 318 8.1 i2.6 | 1.44 3.53 29 89 41 iA) 
313 491 10.3 1? 5 59 > wh ~4 
226 483 6 10. 7 2 92 15 (Ai 
265 482 9.3 15.4 1.64 1 82 1% 4. $10 
Mean 
value 240 | 423 | 7.7 | 11.0 2.81 26 45 
uf a 
P. ¢ 008 429 7.7 9 ¢ 2.36 | 2.41 ik B2/24 110 32 
J. D. 243 432 14.1 1.87 | 1.65 40 
M {; 197 4606 >» 6 1? 2 1? 2 2% 22 hl. 4") 75 mi 
A. H. 201 494 13.0 1.65 2.45 R16 40 110 4° 
290 | 435 | 8.6 | 12.0 | 31.16 | 1.2 35 G6} 14 
196 355 RS 14.2 1 49 1 39 WwW) 72/40 75/45 Say (Ami 
247 | 400 | 7.8 1.95 2.11 24 65/2°> 79/35 45 55 LL 
230 446 6.7 1.80 1 w 93/54 112/80 
Mean 
value 235 | 424 | 7.6 | 12.6 11.74 11.99 89/49 G9 13 765 
Notre: R = resting value: = during exercise. 
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> 
oe ’ 
> 

PVR. 
(dynes /sec/cm”) 
bes. 1. Kelat omiup between the cardiac output ‘C: 1.) and the pulmonary 


reemtance Vv 


reamtance exceeds 4H) dynes second cm the 


Wats less than 2 


cardiac output 


NETS 


cn tits presented here can be 
considered physiologically homogencous despite 
the unrelated etiological and anatomical lactors 
represented In all cases, chrome overloading of 
the left ventricle had led to tailure. From the 
hemaxi\ namic pommt of view, irrelevant 
whether the mereased left ventreular work was 
caused In increased resistance (hypertension of 
in om number of 
mvocardial filers to carry a normal load ( 
mereased stroke volume 
(ince the overloaded lett 


or miarction), or in 
tee 
ventricle fail, a well known cham of events is 
imitiated, including reduction of cardiac output, 
clevation of left atrial presure, pasive pulme- 
nary venous and arterial bv pertenmson and the 
resulting ovetiond af the ventricle, which 
may of may not lead to meht ventricular failure. 

This concerned not with the acute 
stage of left ventricular ftanlure but with the 
chrome «tage af recovery following its treatment. 
Refore discussing the results of the observations 
reported here, it is necewary to review brictls 
earher olmervations concernmmeg recovery from 
cardiac talure The olservations om recovery 
from “low output failure” deal almost ex- 


wakcu, 1960 


om the serves of fiftv cases 


clusively with acute studies on the circulatory 
effect of digitalis. It has been demonstrated that 
the administration of digitalis increases the 
abnormally low cardiac output in the majority of 
cases 3-9, although not completely to norma! 
values in most cases. Studies of intracardiac 
pressures showed recovery from right ventricular 
failure, i.e.. restoration of normal right atrial 
and right ventricular end-diastolic pressures. 
Pulmonary arterial pressures and right ventricu- 
lar svstolic pressures revealed significant de- 
creases in response to digitalis administration, 
with restoration of normal levels in some in- 
stances and partial improvement in others. The 
pulmonary arterial hypertension found con- 
sistently in cardiac failure was, in the absence 
of left atrial pressure measurement, assumed to 
be caused by pulmonary venous and left atrial 
hypertension, and the response to digitalis ad- 
ministration was considered by the investigators 
to be indirect evidence of fall in left atrial pres- 
Recovery from failure was studied by 
means of serial cardiac catheterization by 
Eichna et al. im a small series of patients, 
with results indicating normalization of pres- 
sures and flows to be partial more often than 
complete in patients who made a clinical recov- 
ery from cardiac failure. The effect of exercise 
on patients with cardiac failure was studied by 
Hickam and Careill [//), Ferrer et al. [72] and 


stire. 


Lewis et al. |/3), the last mentioned investiga- 


through pulmonary §arierial 


showed 


sure recorded 
wedging. All 
centuation of abnormal dvnamics by exercise, as 


these investigators ac- 
evidenced by inadequate increase in cardia 
output in relation to oxygen consumption and 
rises in intracardiac pressures 

An analysis of the foregoing studies justifies 
three general conclusions: (1) clinically overt 
cardiac failure is associated with characteristx 
hemodynamic abnormalities showing a wide 
gradation in severity; (2) exercise accentuates 
the abnormalities, or brings them into being in 
latent cases: (3) clinical recovery from failure 
is more often associated with partial than with 
complete normalization of hemodynamics. 

The observations reported in this study were 
made in patients recovering from cardiac failure 
at a time when they reached a clinically stable 
state. It has been assumed that they had also 
reached a stable hemodynamic state, that ts, the 
circulatory dynamics had reached a plateau in 
the process of recovery from cardiac failure and 
no further improvement was likely. This as- 
sumption was based on the parallel course of 
clinical and hemodynamic recovery from failure 
noted by several investigators, and was strong) 
supported by the reproducibility of hemody- 
namic findings in two patients who underwent 
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SUMMARY OF HEMODYNAMIC FINDINGS iN TWO PATIENTS IN WHOM SERIAL CATION TE RIZ ATION 
WERE PERFORMED 
Pul \iean 
Consumption Ditference Index Arterial am 
cc. mn.’ vol. ©; lL. mn. m Preseute 
Year mm. tle mm. ile 
Patient A. H 
955 01 494 0 13.0 1.65 45 40) Tite 45 
1957 937 476 90 | 13.4! 1.65 | 2.25 ‘4 41 
| 
1955 | 230 395 5 5 812.4 12.5 1? | 46/21 
195 260 609 5.1 8.6! 2.9 4.35 10 | wes it >} 4‘ 
| 
Nore: R = resting value; Fb = during exerci 
tors including observations on left atrial pres- verial studies in the course of chron cardi 


failure at two-vear intervals, (lable 

Phe hemodynamic abnormalities found on the 
cases included in this study vaned widely, vet 
did 
but fell into qualitativels different patterns 
While the division the representing 
these patterns has been arintraris, the 


ryt represent 4 boc Thee 


differences nevertheless were clistinctive enough 
to suggest that there mas be more than one made 
ol adaptation of the circulators apparatus to heft 
ventricular failure and to recovers thereirom 
Group 1 included all patients in whom the 
dynamics within the 
All but one patient can be 
left ventricular tail- 


resting circulatory were 
range of normal 
termed as having “latent” 
ure. because of abnormal respotse cxcrcinw 
The one patient who showed normal values at 
exercise as well was the only instance in the 
entire series of complete hemodynanmuc recovers 
from left ventricular failure. This emphasuzes 
the rare occurrence of total return of the circu- 
lator, apparatus to normal, once ¢ ardiac laure 
is clinically evident 

Group 2 included patients in whom the resting 
left atrial pressure was within the normal range, 
but the cardiac output was abnormally low at 
rest. In this group pulmonary arterial pressures 


were normal or slightly clevated, and pulmonary 
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vascular resistance was normal in the majority of 
instances. All abnormalities were sharply ac- 
centuated by exercise 

(;roup 3 included all patients with clevation 
of lett atrial pressure at rest, physiologically rep- 
resenting “chronic left ventricular failure.” This 
croup was divided arlutrariy into three sul>- 
divisions, which are thought to represent stages 
and sequelae of chrome left ventricular failure: 
(1) patients with the mildest cases in whom 
the resting cardiac output was within normal 
range. (2 pretietits with almormaliv low resting 
cardiac output and pulmonary vascular resist- 
ance under 6) dynes sccond cm’, and (3) 
patients with marked clevation of pulmonary 
vascular resistance, unequivocal pulmonar, 
hypertension 

results of thie study thus suggest that 
failure of the left ventricle duc to chrome over- 
load may respond to treatment in three ways, 
as is shown diagrammatically in Fieure 2: (1) 
the corculatory dynamics may become norma! 
at rest, in which case the respotise tO CNETCISE bs 
otill always abnormal: (2) left atrial (and 
ventricular end-diastolic) pressures may return 
to normal at the expeme of abnormally low 
resting Cardiac output; (5) the resting cardiac 
cuiput may return to normal at the expense of 
abnormally high left ventricular filling pressure, 
as shown by the clevated left atrial pressure 
(chronic left ventricular failure). This last 
response is analogous to mitral stenosis and may 
«<t up a similar chain of events, in that pulmo- 
nary Vascular resistance often rises, leading to 
right ventricular overload and possible failure. 
Increased’ pulmonary vascular resistance and 
tricuspid requreitation, which frequently ac- 
companmes right ventricular failure |/7), then 
tend to reduce the resting cardiac output, lead- 
ine to the formation of groups 5B and 3C which 
represent patients with more advanced stages of 
pure left ventricular failure (group 3A) 

Certain clinical unplications are evident from 
the results of this study. It i evident, for in- 
stance, that patients with the most severe degree 
and longest duration of cardiac failure are not 
necessarily those with the most advanced 
residual chronic hemadvnamic changes. In fact, 
there appears to be no relavionship between the 
nature and severity of the hemodynamic al>- 
normalities on the one hand, and the ctiology, 
length of symptomatology and severity of car- 
diac failure on the other. It is also noteworthy 
that many patients with apparently satislactory 
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VENTRICULAR 


+ 
CARO AC THERAPY 


LEFT ATRIAL ATRIAL PRESSURE. 
Fa PRESSURE NORMAL CARDIAL 
OuTPuT 


‘NCREASED PULMONARY 
VASCULAR RESISTANCE, 
L.Ow OUTPUT. 


bia. 2. Llemodyvnarme responses to therapy in cardiac 
tarhure 


clinical recovery from cardiac failure, and show- 
ing relatively little disability, nevertheless have 
chronic hemodynamic abnormalities of ad- 
vanced degree. 

[he observations reported in this study 
demonstrate one aspect of the pathophysiology 
of cardiac failure which ts not suthciently appre- 
ciated, namely that a patient with cardiac dis- 
ease may be physiologically in chronic left 
ventricular failure, as evidenced by a left atrial 
pressure of 25 mm. Hg or higher, and yet be 
almost free of cardiac symptoms. This is not at 
all surprising when one considers the common 
occurrence of similarly high left atrial pressures 
in virtually asymptomatic patients with mitral 
stenosis. However, in contrast to mitral stenosis 
in which a stable state ts inherent in mechanical 
obstruction of the mitral orifice, the asvmp- 
tomatic state in left ventricular failure depends 
on provision by medical management of support 
lor the weakened myocardium, and symptoms 
are likely to recur uf the proper therapeutic 
regimen is discontinued. 

Hemodynamically evident left ventricular 
failure antedating the clinical manifestations of 
failure was not encountered in the present study 
because patients were investigated only following 
recovery from cardiac tailure. Other investiga- 
tors, who studied the circulatory dynamics of 
patients with cardiac disease who were never in 
failure |7,/5,/6| found normal hemodynamics as 
a rule. This may be interpreted as suggesting 
that the onset of cardiac failure is usually not a 
gradual process with a latent period preceding 
the clinical manifestations thereof but rather 
that failure may occur acutely, with parallel 
clinical and physiological manifestations. 


SUMMARY AND CONCLUSIONS 


A study was made of a group of fifty patients 
with chronic left-sided cardiac lesions (hyper- 
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tensive, arteriosclerotic cardiac disease, aortic 
valve lesions and myocarditis) who entered the 
hospital in overt cardiac failure. All the patients 
were given conventional treatment for cardiac 
failure, and observed clinically unul “dry” 
weight was attained and they were rendered 
asymptomatic at rest. Four-fifths of the patients 
then showed no clinical evidence of cardia 
failure and many were able to resume norma! 
activilles. 

At this point cardiac catheterization studies 
were performed for the purpose of assessing 
chronic residual hemodynamic changes in pa- 
tients who recovered from cardiac tailure, Only 
one patient showed entirely normal circulators 
dynamics. Forty-nine patients fell into one or 
another of the following hemodynamuc groups 
(1) normal resting dynamics with abnormal! 


response to exercise; (2 


normal restung 
atrial pressure with an abnormally low resting 
cardiac output: (3) elevated left atrial pressure 
with a normal resting cardiac output; (4) cle- 
vated left atrial pressure with increase in pulmo- 
nary vascular resistance and low « ardiac output 
Nine patients in the last category were found to 
have marked pulmonary hypertension with a 
pulmonar, vascular resistance more than 60) 
dynes ‘second /cm 

The findings of this study are interpreted a» 
showing qualitative differences in the adaptation 
of the circulation to chronic left ventriculas 
overload. In those Cases in which normal 
circulatory dynamics can no longer be re- 
established, the heart can adapt sell (1) by 
maintaining an abnormally low cardiac output 
and a normal or near normal left ventricular 
filling pressure; and (2) by preserving a norma! 
cardiac output at the expense of Conunucd in- 
crease of left ventricular filling and Ieft atria! 
pressures. The latter group of Cases represents 
chronic left ventricular failure and is analogous 
to mitral stenosis in that a stimulus ts provided 
for the frequent development of increased pul- 
monary vascular resistance, with its restricting 
influence upon cardiac output. The clinical! 
implications of these findings are discussed. 
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Phonocardiography in Ventricular 
Septal Defect’ 


Correlation Between Hemodynamics and Phonocardiographic Findings 


Benciiwot. 


and bk. Grey 


Wie € out m order te 
evaluate the rule of phonacardiograph in 
eetitnating the deyvree al pulmonary hiy 


am ~ptal detects 


adie od with medated ventricular septal 
defect. The cliameal was established im all 


we 


Patients 


tr he telat efe wet were 


they behave a6 do patients wath 
ventreular septal defect. severe pulmonary hvper- 

per trogen of the tract oF to 
ole fee mere were Se hy ‘as 
of these peetients underwent surgery and ne 

arbitrarily divecied the rateo of meht ventricular 
to peripheral artery pressure | / 

coerelation between pulmonary pressure and 
grouped m the follow ing 


pertemeen, pulmonary artery pressure 20 to 40 per 
comt of peewure Croup artery 
jae per cent ol svetem<c pressure 


Im group 1, the pulmonary artery systolic pressure 
varied from 25 to 40 mm. He, in group u, from 40 to 
()} men. He and in group m it was higher than 60 mm. 
He ranging from 60 to 140 mm. Hg. Right ventricular 
and pulmonary artery pressures were determined 
during routine right heart catheterizauon using a 
Statham strain gauge (1T-23D) with zero point at 
half the chest diameter at the sternal angle. The 
cardiac output, pulmonary flow and total pulmonary 


resistance were determined using the formulas 


oresented elsewhere | 2,3). 

The Sanborn Iwin Beam phonocardiograph was 
used in every case. In cases presenting a special 
yroblem a four channel Visocorder (Honeywell) 
modified for sound recording was used. Tracings 
were taken at a paper speed of 75 mm. per second. 

\ logarithmic recording technic for accurate 
mnalvsis of high frequency sound was used in all cases 
i. The stethoseopic recording technic was used 
im addition at the apex and left sternal border areas 
im order to detect low Irequency sounds such as third 
and fourth sounds. The sound tracings were recorded 
at the apex, left sternal border, at the third and fourth 
intercostal Spaces, pulmonary and aortic areas. 

Electrocardiographic tracings were used in order 
to identify the atrial sound. The carotid tracing, 
jugular venous tracing and apexcardiogram were 
recorded simultaneously with the phonocardiogram 
using a crystal piezo electric microphone pickup 
(Sanborn). 

In the majoritv of cases two simultaneous sound 
tracings im different precordial areas were also ob- 
tained. The tracings were analyzed in the usual man- 
ner but special attention was given to the splitting 
of the second sound and its relation to the respiratory 
evele, duration and accentuation of svstolhc murmur, 
and duration of right ventricular systole. The com- 
ponents of the split second sound were identified by 
their relation to the dicrotic notch of the carotid 
tracing. The aortic component of the second sound 
usually preceeded the dicrotic notch by .02 to .05 sec- 


* Proem the Cardiovascular Laboratory, Department of Medicine, University of Kansas Medical School, Kansas 
City, Kameas. The study wae supported in part by a Graduate Training Grant in Cardiology from the National Heart 


amed froem the Kansas Heart Association. 
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Fic. I. 
pulmonary hypertension 
pressure 24/8 mm. Hg; pulmonary flow 7.5 L 
systemic flow 2.1 L. 
with third heart sound coincident with rapid hlling wave 


Patients with ventricular septal defect without 


Group |! pulmonary arters 


> 


minute Pans, stoln 


of the apexcardiogram VSD = ventricular septal 
detect. AC As = apene ardiovram, 
cording, RFW = rapid filing wave 


ond (pulse wave transmission irom ti Valve 


to the carotid artery). The pulmonary component of 
the second sound was recognized by its ococurrenc 
after the dicrotic notch of the caroud tracing and tn 
its greater intensity at the pulmonary area. [his con- 
cept was not valid if} patients with moderate and 
severe pulmonary hypertension since Uy pulmonns 
second sound Was SO lose split that the onlv wat 
ditlerentrate ihe Iwo COM pot nis was by the use of 
simultaneous sound tracing at the apex and pulmo- 
nary area 

Lhe criteria ol Leatham and \ ogelporl j 
used to identily the svstolic eyection click 

The duration of right ventricular svstole was dGeter- 
mined from simultaneous sound tracings taken at 
the tricuspid and pulmonary areas lhe interval was 
calculated from the tricuspid component of the first 
sound at the tricuspid area to the pulmonic com- 
ponent of the sec ond sound at the pulmonary area * 
Left ventricular systole was measured from the mitra! 
component ol the first sound the aortic 
ponent of the second sound, 

Systolic and diastolic murmurs were graded ac- 
cording to the criteria of Freeman and Levine 4% 
graded from 1 to 6. All patients were examined by 
three different observers and the murmurs were 


graded independenuy. 


RESULTS 


Group 1. ‘There were tourteen patients in this 
group. All had normal or slightly clevated pul- 
monary pressure ranging from 25 to 40 mm. He 
(pulmonary artery pressure 20 to 40 per cent of 
systemic pressure). Usually these were asympto- 
matic patients in whom a cardiac murmur was 
heard during a routine physical examination. 
Cardiac catheterization demonstrated a left-to- 
right shunt at the ventricular level with increased 
pulmonary flow and normal pulmonary resist- 


* 
4 
* 
* 


no svstolhc click was recorded \ 
iti whom there “Mies ae 
flaw 1 \ 


ati 
nvht aurncular preeure was within 
normal limits 

area and a sheht change im the of tte 


cvcle 


ponents al split “Tum 


could be compared lrom thar amplitude m 


logarithms recording tow thease 
anals sis the nt of the 
sound was considered to be acoeentuated m onh 
ino cam’ in ihe other Cas wae 
judged to be within normal limits. In all cases, a 
high irequem high tha evs 
murmur could be recorded at the tet eternal 
border at the third and tourth mtcrcostal spaces, 
well transmitied to all precordial areas. (Fig. 2 

It was considered tn auscultation to be erade 4 
to 5 in eleven cases (78 per cent) and erade +m 
only three Cases hese murmurs started] 
mediately after the first sound and ended at th 


aoruc component of the sccond sound im all 
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Ventricular Septal Defect 


tr taken at the ie ft sternal bewder 
th, corte veemtal ‘peace oth how tech. 


s hugh pameyetoin (See text. 


in oll best one, the murmur 
(Table t.) In 


aoccenmttustion 


seul af the apes was to he 
big. 4, top. 


in one cave pitched diastole de- 


creeende murmur was recorded at the left 
In there was neo 
murmur wae Comeniered to be due to aortic 
lhe jucular venous tracing was considered 
5, top.) Right 
ventricular «stole ranged from .25 to .44 second. 
bole 
(voup Il. Seven patients were studied in this 


too Ail Cases lie 


ately elevated pulmonary pressure, 40 to 60 mim. 
Hie (40 to 0 per cent of svetemnc pressure), in- 
creased pulmonary flow and pulmonary resist- 


DEFECT 
No thowed Late evetole accentuation) 


Accentuate of Svetoke Murmur 


13 
5 
4 
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Fe. 4 Patient with ventricular septal defect with 
maderate pulmonary hypertension. Group m (pulmonary 
artery pressure 65/25 mum. He; femoral artery pressure 
120/75 mm. He). 7 op, before surgery. Pansystolic mur- 
mur with mud-eystole accentuation. Medium frequency 
diastolic murmur. Bottom, one month after surgery. No 
murmur was recorded. 


ance and a left-to-right shunt at the ventricular 
No right-to-left shunt at rest could be 
demonstrated in these patients. The pulmonary 
vascular resistance varied from 300 to 900 
dynes sec. cm’. 

The first sound was normal in all cases and 
was followed by systolic ejection click in only 
ome case in which x-ray studies demonstrated a 
dilated pulmonary artery; the pulmonary 
artery pressure was 60°15 mm. Hg. 

A third sound was recorded in two cases and a 
fourth sound was present in one. The second 
sound was closely split at the pulmonic area and 
the AP, interval in expiration was .04 second 
in five cases and .03 second in two. No signifi- 
cant change in the width of the split of the 
second sound could be demonstrated during 
inspiration. The pulmonic component of the 


level 


RATION OF RIGHT AND LEFT VENTRICULAR SYSTOLE 
[N VENTRICULAR SEPTAL DEFECT 


Duration of Right —- Duration of Left 
Ventricular Systole | Ventricular Systole 


Group - 
Kange Average Range Average 
isec.) \sec.) (sec. ) 
25-.44 31 | 
2 ‘M4 31 | | .28 
ut 22-.34 29 24-.36 .29 


‘ ‘ LS8 10, | 
= = log | \ 


2 
Dal 


log 


VT 


>. ofp, patients with ventricular wat 
without pulmonary hypertension. Group | pualereonar 
artery pressure 30/15 mm Hig; pulmonary tlow +i 

minute. A pansystolic murmur recorded at the ictt 
sternal border. Venous tracing shows normal “a waves 


moderate pulmonary hypertension, Group 1, p 


patients with ventricular with 


artery pressure 70/35 mm. He. Systolic murmur with 
early and mid-svstolic accentuation ermine 
before the second sound. Venous tracing shows prom: 
nent “a” waves. Bottom, patients with ventricuial ecptal 
defect with severe pulmonary hypertension, Group 
pulmonary artery pressure 110/50 mm lig. Low ampli 
tude. early svstolic murmur. Venous tracing shows giant 


waves 


second sound Was considered in accentuats 
in five cases in which a comparative height im 
logarithmic tracing at the pulmonary area 
revealed a pulmonic Component higher than the 
aortic component. The relationship was ap- 
proximately 2:1. 

The systolic murmur in this group was some- 
what different from that in group 1. (Fig. 6.) I 
was judged to be grade 5 in only two Cases and 
srade 3 or 4 in five. This murmur started im- 
mediately after the first sound in all but one Case 
and ended at the aortic component ol the se ond 
sound in four cases. In the other three cases i 
ended .03 to .08 second before the second sound 

A diastolic apical murmur was recorded in 


four cases. (Fig. 7.) 


The venous tracing showed prominent “a 
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2 
fom 


SM 


SM SM SM 


- 
“ Maiti at * a a% | 


~wcond 


Group UI 
thas group ton we 
pressure Wats higher than mun. He 
per cent if rigete ral 


rivht 


considered to be @erade 4 in tour Cases and wt athe 


Us all cas \ « ixk “wae 


lw 


“as tc orded it} 


dilated pulmonar, 
\ shared 


No forth 


in radiological stucie 


sound was present 

Ihe second sound was closely splint at the 
pulmonary am) ne chane 
duration of the split « ould be dur- 
hee A rival wae Comte 


ing the inspiration 
sidered ta in om in one Cam’, 
in sixtcch ami in iwe Cases wae rer 
simultancousl,y with the aorts ponent areal 
the duration of the splu could not ln measured 
The pulmonic component of the sccond sound 
was accentuated in all cases and the relationship 
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be with wentreuler eptal defect without 
pulmemary artery 
fermen al artery peeseure 108 84 


the fered comet? of the component on 


chug 6 © 


10g 
RA 


(sroup mm, pulmonary artery 


120/73 Ile, pulmonary fow 2.5 L./ minute; pul- 
phone am, / of, with atrial pressure 
curve. «with pulmonary artery pressure. Low 
amplitude murmur and pulmonary diastolic 
Giant “a” m reht atrial pressure tracing. 
pulmonary ecomd sound comcident with 
the metch of pulmonary artery tracing 
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Pe. & Patient with ventricular septal defect with severe 
hy per te rent (,roup rit. pulmonary artery 
8) 40 mm. Pie; femoral artery pressure 85/50 
mm. He. ejection click. (‘SELC.) Mid- 
wetele murmur endime .0 second before the second 
closely split (.02 second) and 
thie Bottom, 
omultancos sourm tracing im the same patient. The 
evetolic ejection chek m best recorded at the pulmonic 


cund. Second sound 


component accentuated. 


Are a. 


| 


" 
— 
2 2 
OM OM SM SM 


2 

UM SM | 
Fie. 10. Systolic murmur in nineteen patients with ven- 
tricular septal defect with severe pulmonary hypertension 
group mt). The sownd tracing was taken at the left 
sternal border fourth intercostal space with logarithmic 


technic. Systolic murmur with carly and or mid-systolic 
accentuation ending before the second sound. (See text.) 
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Fic. 11. Patient with ventricular « ptal defect with sever 


pulmonary hypertension. (Group iii. nary 
pressure 9] 12: femoral arters pressure 9 >) mm. tie 
pulmonary resistance 1.065 dvnes second com j f 


before surgerv. ELarlv decrescendo murmur 


Pulmonary diastolic murmur. Beffom, one week after 
surgery. Low amplitude systolic murmur. Ihe diastolx 
murmur is no longer present 


between P».-A», was 2 to 3:1. A low amplitude, 
medium frequency, systolic murmur was re- 
corded at the left sternal border at the third and 


fourth intercostal spaces. (Fig. 9.) In many of 
these patients it assumed the configuration of an 
ejecuon murmur. It started immediately alter 
the first sound in eleven cases and in eight Cases 
the interval from the mitral first sound to the 
beginning of the murmur varied trom .02 to 08 
second. This murmur extended to the aortx 
component olf the second sound in only three 
cases. An interval from the end of the murmur to 
the aortuc second sound which varied from 14 
to .10 second was present in sixteen Cases 
In no case was a pansystolic murmur (as was 
present in group 1) recorded, (Fig, 10 

A diastolic apical murmur was heard of 
recorded in twelve cases (63 per cent) and a 
diastolic murmur of pulmonary insufhcenc, 
(Graham-Steell murmur) was recorded in ten 
cases (55 per cent). (Fig. 11.) In patients with 
diastolic apical murmur a bidirectional shunt 
was confirmed by catheterization but the left-to- 


right shunt was dominant. In no case with 
dominant right-to-left shunt was a diastolx« 
murmur at the apex recorded. The jugular 
venous tracing showed giant “‘a”’ 
cases, tall “‘a’’ waves in ten cases and was normal 
in four cases. (Fig. 5, bottom.) 
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tas +4 ~cond Pir’ i. iw 12 
«ATS 
Phone archography, trom the study, sows 


hvpert Fir” it 

lhe first “mural teat tial Tits 
bundic branch block not present; 
in the closure of the tre In amat 
the first wae normal mm all theres 
tc 


group, and 7) ts 
bundic branch bleck present 
ol pulmonary valve 
wound w hh hm not as ae Cae 
atrial septal defect of pulmonary 
It lhe pulmonic component of the scoond 
sound was normal im all caw - 
the width of the split tment « 
cantly m 
lhe duration of belt ventrcular 
svVatole is uncqual with 
septal defects. In our series, night ventricular 
systole was to scoond longer than the iectt 
ventricular svstole and this interval was Constant 
during the respiratory cycle. (Table 1.) Patients 
with ventricular septal defect without pulmonary 
hypertension who have sheht prolongation of 
right ventricular systole, increased pulmonary 


flow, and relative incapacity tw increase pul- 
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od cught evetade the ventricular pressure 


monary flaw during imepiration are unable to 
imerease the width of the eplit during the in- 
piratory phase of respiratory cycle. This is 
emilar to the olmervation which has been made 
m atrial «ptal detect | 

In patients with severe pulmonary hyperten- 
von aml shunt the pulmonary 
flow normal or only shehtly increased. The 
hugh pulmonary artery diastolic pressure and 
pulmonary vascular reustance may be respons- 
ble for the early closure of the pulmonary valve 
D2). (Fie. 12.) These patients are unable to 
mercace the duration of ventricular «tole 
during mepiration and a closely «split second 


17960 


See text.) 


sound with respiratory fixation may be expected 
' 22,23). In some patients with severe pulmonary 
hwpertension the right ventricular systole is so 
short and the pulmonary valve closes so early that 
a paradoxical split of the second sound may be 
expected. In Figure 13 the two components of 
the second sound preceded the dicrotic notch of 
the carotid tracing and the simultancous tracing 
taken at the apex and pulmonic area showed a 
louder vibration occurring before the aortic 
second sound (reverse split). 

A third sound was recorded in eight cases in 
group 1 and in two cases in group m. These 
patients with a third sound presented a high 
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Fic. 13. Patients with ventrn ular septal detect with severe 
pulmonary hypertension and bidirectional shunt. Group 
11, pulmonary artery pressure 120/45 mm. He. Jo, 
simultaneous sound tracing at the apex and puimons 
area shows the loudest vibrations (x! occurring at the 
pulmonk area ecding the ond sound at 

lhe vibration ol the pulmonary scocond 
Botton 


both components ol second sound occur belore thor 


(reverse split 


sound actually crosses the apex recording (x 


dicrotic not« hin the carotid tracing 


pulmonary flow (6 to 10 L., minute), this beine 
two to four times the svstemic flow. An ciectro- 
cardiographic analysis in these patients revealed 
the typical pattern of diastolic overload of 
the left ventricle [33,34 .. In this situation a rapid 
left ventricular diastolic filling period can be 
expected which may account for the presence ol 
a third sound. Simultaneous sound tracing at 
the apex with a left ventricular apex phono- 
cardiogram revealed that the third sound was in 
all cases coincident with the peak of rapid hilling 
phase. (Fig. 1. 

Patients with moderate and severe pulmonary 
hypertension in whom the pulmonary flow 
was normal or slightly elevated did not present 
a third sound. Electrocardiographic studies in 
this group did not reveal the typical pattern ol 
diastolic overload of the left ventricle. Therefore 
the presence of a third sound in the absence of 
heart failure in patients with ventricular septal 
defect seemed to indicate normal or only slighth 
elevated pulmonary pressure and pulmonary 
flow greater than systemic flow. A fourth sound 
was recorded in two Cases in group 1, In One Case 
in group 1 and in none in group 11. 

A systolic ejection click was present in eight 
cases 1n group Ill, in one Case in group i and in 
none in group I. In all cases in which the systolic 


ejection click was recorded there was moderate 
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dilatauion of the pulmonary artery whach mas 


count tor its presener “ae te 


associated with a marked deeree of pulmonary 


hiv pct 


auscultators and hiding 


in patients with ventricular septal detect 
It has a special whe h permutied 


loud to paths’ ‘Sain at thas 


costal space which was well transmitted to all 
pret ordial atca.s <i to te cue te 


blood flow Tipe Lit va hy 


iv alter the 


closure and ended at the save 


ath 


\s pulmonary 
amount of chateaccd 
decreas iti thy 
diminution im the of the 
and its curate \. the 
Common cic if TT iimieiiiss 
a 


4» small tecirectional shunt hie by 


ult to ale in athetoris 
In such cases the stole te 


grade 1 to 2 in intensity. In 


the 
noted to end 14 ta 14) thee 
aortic component ol the socom on 
iit i» ole that at the 
the ielt ventricular pressure may 
higher than the 


produ ine a small lelt-to-right shunt VA thee 


right pote 


right ventricular equals the 


ventinicular pressure the left-to-right shunt disap- 


pore 
pcats or becomes. Pictu nis woth 
dominant right-to-left shunt abo have a la ows 
ampliude short svstohe 

A cdiastolu Apu al rcaurded 
patients with in reased pulmonar, flow. It wae 
flow across the mutral valve 
murmur was inire niin patients with 
atc and pulmonary rie wath 
dominant rieht-to-lelt shunt \ 
diastolic murmur was ree orded im ten protec Tits 


with severe pulmonary hypertension and was at- 
tributed to pulmonary valve | 
The role of pulmonary hypertension in the 
genesis of the pulmonary diastolic murmur duc 
to pulmonary valve insufhiciency well demon- 
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trated bw the effect of intravenous injection of 
In these patients a sienificant fall in 
prewure accomplished mnmed- 


pate 
ately alter mection ame the diastole murmur 
drappears 

Keinhok! and Nadas stated that the pres- 
ence of an apecal preevstole murmur correlated 
well wath the «ze of the defect bat thew did not 
by per In eer tits with a 
chastole apical murmur was a presy stole murmur 
recorded! 

hee (Facing wae ake of sorne 
ip om citlere the three In 
tents with normal pulmonary pressure the 
tracme wae normal m all In 
wath muxiorate hy pertension 
tall 


sth 


waves were recorded in onlv two 


However, in patients with severe 


pulmonary “giant” or tall “a” 
waves were recorded m fifteen inetances per 
cert: the suricle under 


An auscultatory and phonocardiograph 
wae mm forts tits we 
ventreuler «ptal detect and correlated with the 

2. In patients with normal of slightly elevated 


pulmonary preeure pansvstolic flow 
at the left «ternal herder was recorded 
m all om wae attributed to blood flow 
through the septal defect. With increments in 


In all patients with severe 


lees 
pulmaners bes Lamt s\ stole murmur 
was prevent which was usually erade 2 with 
maximal mtenmaty at the beqmnime of «stole 

The duration of the «plit second sound with 
accentuation of the Component was a 
qood imlex of the degree of pulmonary hwper- 
temion. An A.-P, interval lew than .03 second 
sug¢esicd tuxierate to «vere pulmonary hy per- 
terion This wae to be caused by in- 
creased diastole prewure in the pulmonary 
artery awociated with marked increase in pul- 
monary resstance with comequently shortening 
of neht ventricular systole 

4. A third sound was frequently present in 
patients with meclerate left-to-right shunt, in- 
creased pulmonary flow and a normal or sli¢htls 
elevated pulmonary prewure. Patients with 


1960 


or 
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meaderate and severe pulmonary hypertension 
did not present third sounds. It was assumed to 
be due to diastolic overload of the left ventricle. 

5. The presence of a systolic ejection click 
indicated a marked degree of pulmonary hyper- 
tension with dilatation of the pulmonary artery. 

6. A pulmonary diastolic murmur was found 
to be suggestive of severe pulmonary hyperten- 
sion with pulmonary insufficiency. 

A mid-diastolic rumble without presystolic 
accentuation was recorded and attributed to 
increased flow through the mitral valve in 
twenty-one patients with marked left-to-right 
shunt. Patients with pulmonary hypertension 
and dominant right-to-left shunt did not present 
a mitral diastole murmur. 

8. The presence of a giant “a” 
jugular venous tracing indicates the presence 
hypertension and was 


waves in the 


of severe pulmonary 
attributed to the increased resistance to right 


atrial emptving and not true right atrial 


hypertension. 


lchnoceledement: We wish to thank Mrs. 
Natalie Razafskyv, Mrs. Jo Ann Clifford and 
NMirs. Nera KRevton for their technical assistance. 
Several of these patients were referred to us by 
Dr. A. Diehl. In most cases, surgery was per- 
formed byw Dr. Frederick Kittle. Numerous staff 
members and fellows helped at various times in 
the cardiac catheter studies: Anache, M.. 
Andrews, T.. Brosius, F.. Chen, C., Crow, E.. 
Dunn, M., Guimpel, A., Lin, T. K., Mosser, R.. 
Ortuzar, L. M.. Santos, E.. Shreenivas, S.. 
Tine, N., Webster, J.. Achja, E.. Luna, R. and 
Woodward, W. 
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Senile Cardiac Amyloidosis- 


Gottingen, West Germany 


mer described tw Virchow in 1857, 
FP amvtoid deposition im the heart was termed 
“senile nineteen vears later bv Sovka 
Z her ree it as an abnormality particu- 
if aged satis. Since that 
time many examples of cardiac amyloidosis have 
been recorded 3 /7 . invariably in persons more 
than fifty vears of ace. In 1948 King | re- 
ported five imstances of amvloidosis of this 
Variety i patients in the ninth and tenth 
decades, and used the expression “atypical 
awaciated with senilitv.” In 1950 
lones and Frazier /3) reported that “atypical” 
mig the heart and 
vewels, occurred with unusual frequency 
in peuple living in Western Tennessee. An in- 
cidence of 2.55 per cent Was noted in 600 con- 
adults All these cases 
were encountered m the age of 
fifty vears: the incidence in this group was 3.47 
per cont. It was predicted that when the clinical 
pattern and pathologic lesions became more 
familiar, a siemilar incidence would be found in 
other eeoeraphic areas. In 1952 Josselson, 
Pruitt and Edwards (7/4) reported twenty-nine 
cases in which amvloidosis was localized in the 
heart, with meenihcant distribution in other 
organs. Nineteen of these twenty-nine instances 
had been recognized on routine pathologic 
esamunation. An additional ten examples were 
found as the result of a purposeful survey of 
sections from 600 necropsies. One hundred men 
and 100 women were studied in cach of the 
vventh, ci¢hth and ninth decades. They found 
no cases in the seventh decade, three in the 
ei@hth, and seven in the ninth. Eight of the ten 
cases occurred in men. In 1955 Hiasselmann | /6) 
reported seventy-six examples of amyloid deposi- 
von in the heart; sixty-nine of these represented 
“senile cardiovascular amyloidosis” in patients 
aged seventy years or older. 


Cincinnati, Ohio 


At the Cincinnati General Hospital, a 
municipal general hospital, a remarkable num- 
ber of cases of amyloidosis were encountered at 
necropsy during the five years between 1953 and 
1957. These were characterized by occurrence 
in aged persons and predominant deposition 
in the heart. Prior to this time only four exam- 
ples of this variety of amyloidosis had been 
recorded in the diagnostic files, which included 
some 22,000 necropsy records. The present 
investigation was performed to determine the 
incidence of senile cardiac amyloidosis and to 
ascertain whether its incidence has increased 
in recent vears. 


MATERIALS AND METHODS 


Iwo four-vear periods were selected for compara- 
tive study: Period 1, 1941 to 1944; period nu, 1953 to 
1956. Period t represented the most recent four-year 
period for which records were complete. Period 
was selected because no cases of cardiac amyloidosis 
were recorded in the diagnostic files, but the material! 
was sufficiently recent to anticipate that tissue sections 
and clinical and necropsy records would be adequate 
and readily available. Since our recent examples of 
the lesion under consideration and those reported by 
others |3-/7) had occurred almost exclusively in aged 
persons, the survey was restricted to patients fifty-five 
vears of age and older. 

All sections of heart stored in the files (at least two 
in each case) from necropsy examinations performed 
during the two periods selected were re-examined and 
screened by one of us (L. B.). Those sections with 
hvaline deposits that could conceivably represent 
amyloid were then critically evaluated by both of us. 
Examples of hyaline substance considered to be at all 
suggestive of amyloid were stained with acidified 
crystal violet [/8| to substantiate the presence of 
amvloidosis. In most cases the diagnosis was obvious 
om examination of conventionally stained sections 
and the crystal violet stain was merely confirmatory. 

Among the lesions considered equivocal when 
stained with hematoxylin and cosin, one-third proved 


* From the Department of Pathology, College of Medicine, University of Cincinnati and the Cincinnati General 


Hospital, Cincinnati, Ohio. This work was supported in part by The John R. Stark Memorial Fund, and in part by 
Coramt H-2612 (c), National Heart lastitute, U. S. Public Health Service. 
t Senioe Research Fellow, U.S. Public Health Service. 
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Fic. 1. Cut surface of ventricular mvocardium trom a 
4 plus 


patient with severe amvloidosis. Note wax’ 


appearance. 


tg be orthochromatic (negative) with the crvstal violet 


stain. However. in all of these. interstiual hvalin was 
present in only minimal amounts. In all instances 
in which large quantities of hvaline deposit resembling 


amvloid were detected the confirmatory stains proved 


to be positive. In the entire group of cases in whic! 
the diagnosis of cardiac amvloidosis was established 
all available microscopic sections from other viscera 
were reviewed in order to exclude amvloid depositior 
of varieties other than that termed the senile cardia 
variety. I he | tions ol viscera containing 


line deposition resembling amvioid also were 
stained with crvstal violet. Finallv. the clinical and 
necropsy records ol those Cases in which amvloidosis 
Was conclusively demonstrated were alls 
tabulated 


reviewed and 
lables 1 to vu 


pertinent 


RESULTS 


In the ave group selected, ner ropsics were 
performed during period 1; in period u, there 
were 1,325 examinations. Forty-two instances 
of senile cardiac amyloidosis were detected. 
Only seventeen of these had been recognized 
at the time of original examination; in twenty- 
five instances amyloid had not been detected 

Amyloid was deposited interstitially the 
myocardium, beneath the epicardium and 
endocardium, and in the heart valves. When it 
had accumulated in substantial amounts a 
peculiar rigidity was imparted to the tissue and 
the classic waxy or lardaccous appearance was 
manifest. (Fig. 1.) Subendocardial deposits, 
especially in the atria, were often focal in dis- 
tribution and were characterized by translucent 
miliary nodules. (Fig. 2.) Occasionally, similar 
fine nodularity was encountered beneath the 
endocardium of the ventricles or beneath the 
epicardium. (Fig. 3.) Iodine solution applied to 


2. Ladecardial surface of atrram trom a patent we 
cardia Note transhbucent nochules of 


the affected surtace gave the mahogany brown 
coloration of amis bie 

In none «ol thre aris related’ to earhet 
WAGES thew Th the sal 


ams lowdost Crm 1" apple at 
of iodine solution invariabl hichhelhted the 
major deposits 

ite ol cardia ams lomlosis wath 
Lables 


sulbnect with the disorder among patients the 


in the tenth decack \ ol the rela- 
“ve modence in the two lour-veut « 
a sumilar percentile incidence in all decennial 
cohorts tut the tenth In thias colurt there were 
cxamples ol amy k cur- 
period whereas ‘ appeared 


in thirty-three during 


This rise in incidence in the oldest 
age group resulted in an mecrease m over-all 
incidence in all cases examimed trom 1.22 to 
2.26 per cent in the reviewed test periods, or an 
increase in over-all mmcidence in the entire adult 
autopsy, population lover twenty-one vears of 
ave) in these periods from 0.66 to 1.52 per cent 
(lable 1 

is ol ce finite statist al ip fs 


However. this dillerence modence 


distribution of senile cardiac 
according to sex and race is shown in Table nu 
[he lesion appeared in women and Negroes with 
slightly higher frequency, the greatest incidence 
being in Negro women. However, statistical 
analysis revealed that the differences were not 
significant (P > .05). In effect, this would indi- 
cate that the incidence is not influenced by race 


oT scx. 
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Pee. 3. Chater curface of left auricular appendage from a 
patent with cardiac imvoaoiving cpm ardium 
tramlucent mexfules of are clearly 
be 


It is not the prime purpose of this study to 
features of 
deposits m the myocardium 


the microscope 
Larsen (6) be- 
that the substance was deposited primarily 
apellars endothelium from which it 
extended to infiltrate the adjacent parenchyma. 
He further «tated that am might cain en- 
trance mte occasional cardiac muscle cells bv a 


process of invagination We have not observed 
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Fea. 4. Same case as Fi@ure 2. Lugol's solution and dilute 
acid have been applied to the atrial endocardium, with 
typical mahogany brown coloration of miliary amyloid 


deposits. 


this phenomenon: amyloid always appeared 
as an interstitial deposit, Causing compression 
and atrophy of myocardial fibers in the more 
advanced lesions. (Figs. 5, 6, 7 and 8.) Jones 
and Frazier |/3, on the other hand, indicated 
that amylom! was more closely related to retic- 
ulum than to capillaries. In our cases peri- 
vascular localization was not a feature in the 
heart, but was encountered in other regions. 
[he amount of amyloid deposit varied widely. 
‘Fies. 5, 6, 7 and 8.) The involvement of the 
samme heart might differ from region to region to 
a considerable extent. Such variation has been 
manifest on occasion in more recent Cases in 
which the lesion has been recognized grossly. 
An estimate of the amount of amyloid deposited 
in a given heart on the basis of examination of a 


adults > 21 


TABLE 1 
THON CFF CARDIAC AMYLOIDOSIS 
1956 
\er (ve 
Na. af Cases of Per cent No. of (Cases of Per cent 
Incidence Autopsics Amvloidosis Incidence 
‘4h 6”) + & 431! 0.23 
tom & 4 293 14 6.3 
lotal 12 1325 w 2.26 
bee 
(eramd total 12 0. 66 1.972 w 1.52 
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\ single focus of 
Hiematoxviin and 


Fic. 5. Cardiac amyloidosis, 1 plus 
interstitial amvloid deposit is seen 
eosin stain X 1060). 


imaccurate 
individual! Nevertheless. 
estimate mav have statistical validity when deal- 


few secuuons be 
instance. such an 
ing with large numbers of cases. Indeed, there 
seemed reason to beheve that the amount ol 
mvocardial dystunction induced by the process 
might reflect the quantity of amyloid deposited 
in the ventricular mvocardium 

Accordingly, a svstem = for 
esumating the severity of the disease was de- 


crude grading 


myocardium: grade 2, 10 to 25 


vised (grade 1, 
per cent; grade 
3, 25 to 50 per cent: grade 4, over 50 per cent 

(Table im.) Only in the group graded 4 plus 
did a majority of hearts weigh more than the 
average of the control subjects, but tour of five ol 


Fic. 

stitial material represents amyloid. Note that the deposit 
is extracellular but causes compression atrophy of 
myocardial fibers in involved areas. Hematoxylin and 
eosin stain X 160. 


hic. 6. Cardiac amvloidows, 2 plus. There are everal 
onall fac of amviondoss. Ihe strand to the lett 


represents a mass of Connective teu 


stain 


these sulnects lound tas have 
tension. In addition, only in this group (4 pits 
was the average weivht ereater than the average 
ol a control group ol forts-two identicallh aged 


ie 


olmerv athons would clis- 


sulyects without cardia lowlosis 


places rather than supplements mveacardial 


sulatance Indeed. cardunnegals 
tients was found more likely to be a result af 
other cardiovascular disorders, such as hy per- 
tension, Coronary of Calcarcotus 
aortic stenosis, than of the 
and i 

In nineteen cases the weoeht of the heart 
exceeded the average ol the control “ilnects 
of these had nV pertension and coronars 
artenoscicrosis in addition to ann mom 
had “vere coronary artenowicrosis: one had 


coronary, artenoscicrosis and severe ancmma: and 


Fic. 8. Cardiac amyloidosis, 4 plus. Widespread replace- 
ment of the myocardium by amyloid manifest, 
but the deposit «still extracellular, Hematoxylin 
and cosn stain X 160. 
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two had coronary arteriosclerous, hypertension 
and caleareous aortic stenosis. In two patients 
with cardiomedaly, both with 2 plus amyloid, no 
other cardiac albmormality was 
evident. If one excludes patients with minimal 
depowt and with minor degrees of 
cardunnewals, there were seven (of the nineteen) 
cases in which it appeared that the amyloid 
might have contriiuted im part to cardiac 
“nlarectent 

if cardiac am lowdostis were a slowly progres 
hte eee onthe ve pate re asin’ 
Hiowever, analysis 
(Table v) indicates 


depot with mereasing age 
according to age and «verity 
that the Vartations in severity of amyloidosis were 
constant m the different age croup. It 
would thus appear more hkely that the deposit 
sceurmmulated durime an mterval of lew than a 
decade and reached tts maximum m a4 given 
caw I here “was me evidence to indicate that 
pot on thie: occurred, ulthough 
this wold be ditheult to establish. Such a 
phenomenon has been desenied in wcondars 

The frequency with which amvloid deposits 
were encountered other thesties and cry ats 
were the pulmonary capillaries 
ovary. uterus and adrenal. The prominence and 
frequenes of extracardiac deposits tended to be 
ereater in Cases of maximal cardiac infiltration 

he Peeve ols of all lortyv-two Cases 
were alo reviewed for data: te the 
ocurrence af chron inflamumators 
diorders, state of nutrition, and mahenant 
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Taste 
AND RACK DISTRIBUTION OF CARDIAC AMYLOIDOSIS 


_— No. Cases of Per cent 
\utopsies §«Amyloidosis Incidence 
Aste 
Viale 1.71 18 1.6 
Female 492 10 1.8 
Vegro 
309 
ermale 249 7 2.8 
otal 6458 14 
lotal male autopsies 1.470 
fmeadence mm males 25 (1.7% 
lotal female autopsies 441 
Incadence in females 17 (2.0%) 


matory and non-amvyloid degenerative lesions 
nor malienant neoplasms were of unusual fre- 
queney or extent. The degree of arteriosclerosis, 
¢eneralized and coronary, encountered was 
similar to that observed in other patients in this 
age range. There were no correlations either 
with coronary occlusive disease or with foci 
of mvocardial necrosis or fibrosis. The relatively 
poor state of general nutrition, as manifested by 
the general appearance of the subject, and the 
hepatic weight were of the anticipated order in a 
croup of aged hospital patients |22|. There were 
neither clinical nor pathologic indications of an 
unusual incidence of hypovitaminosis, hypo- 
proteinemia or anemia. 


ee No. af | Average Weight 

( 

i+ > 10°, 
2+ (10 25°, ) 594 
+4 (35 7 
4+ (50°. oF more 


Weeht (em. to nearest 5 em.) 


> 373 
Lew than WO) 300 345 350 395 400 or more 
— | 
7 | 5 1 2 3 
l | 5 2 5 | 5 
5 | l l 2 | 3 
12 6 s 16 21 


* Four of fiwe known to be hypertensive; one with no history available 
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LABLE IV 
PATHOLOGIC FINDINGS IN FORTY-TWO PATIENTS WIth 
AMY LOIDOSIS 


bx 


Ltlorts were made to determine whether there 
were any common underlying clinical or labora- 
torv features in. the lorty-two patients with 
cardiac amvloidosis. In view of the fact that 
clinical manifestations may be more pronounced 
in ad\ anced sSlages ola disease, the patients were 
divided into two groups, one Composed of Cases 
of severe amyloidosis, (3 plus and 4 plus) and the 
other consisting of examples of moderate or slight 
deposit (+ to 2 plus). (Table vu.) 

Obviously, conventional clinical diagnost 
procedures did not appear to aid in the detection 
of this disorder; the diagnosis of amyloidosis had 
been entertained antemortem in none of the 
patients. For this reason, neither the Congo red 
test nor gingival biopsy had been attempted. 
Electrocardiograms available in) twenty-seven 
cases manifested low voltage in only two, Serum 


protein determinations showed no constant 
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Vie 
OF AMYLOED wre 


of More 
le wee? Present 


(hMher 

Bie act bee we hue te invaived 
| 
| 
5 
4. 


there appeared to ne specihic clinical 
leatures characterizing this dworder 

Cine can only concur with Jowelson et al. | 72) 
whe «tated that the condition should 
jue the presence con@¢estive cardiac 
failure in an elderly patient, unaflected by 


hypertension, valvular, or coronary arterial 
of othet conditions known to be 
cated with cardiac laure However, m our 
own experience cardiac to 
am occurred with seniheant 
in er¢ht of twelve patients) only in those pa- 
tients with extensive deposition: it was relativels 
In with the mulder lessons 
Nloreover. the lesion 


her 


im three of thirty patients 


forms of cardiac common m 


jeer 


NTS 


lhe stains commonly emploved for demeon- 
trating amvioid in tissues, ervetal violet and 
(‘onde red, demonstrate all vaneties of amviod 
equally well with the exception of that seen im 
awociation with multiple myeloma (23). There- 
lore, careful anatomic study ts required in cach 
metance of cardiac amvioxiows in order to 
exclude vaneties of amviondous other than the 
nile twpe. In a croup of thirty cases of second- 
observed cardiac 
invelvement in 43 per cent. This incidence is 
higher than that reported in other series; the 
author imdicated that the meidence was con- 
aderably hieher than would have been recoe- 
nized had not microscopic sections of the heart 
heen stained with methy! violet. In all instances, 
the lessons appeared as munute perivascular 
depots. Secondary amvloidosts occurs in all 


age groups, although the peak of incidence 


ary amviloidosis Dahlin (27 
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CIEINICAL AND LABORATORY FINDINGS IN FPORTY-IW® 
CASES OF AMYLOTDOSIS* 
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*Where fractom are gwen, the denominator indicates the tota! 
of «cases exarmuned. the numerator. the total number in which 

ome ealyect om chock during entire hospital stay. 

two om k clurine entire hospital stay. 


varies with the nature of the hospital reporting. 
lacoin and Gravzel stated that the highest 
incidence was in the first three decades of life. 
(‘hronic inflammatory disease, such as tuber- 
culosis, osteomyelitis or bronchiectasis, in- 
variably precedes the development of this form 
of amyloidosis. 

Involvernent of the heart in patients with gen- 
eralized primary amyloidosis has been recorded 
often | 26-42). Eisen emphasized the occur- 
rence of the condition in middle aged or elderly 
persons and its tendency to appear in muscle of 
all varieties. He reported that the heart, tongue, 
musculature of the alimentary tract, skeletal 
muscles, and the media of small arteries every- 
where were most conspicuously affected. These 
sites of predilectivity had also been observed by 
Lubarsch (27). Dahlin |43) pointed out that 
the organs most severely affected in secondary 
amvioidosis may likewise be involved by the 
primary variety. He indicated that death in gen- 
eralized primary amyloidosis occurred most 
commonly in the sixth decade. 


| 
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Recently, it has been reported that the heart 
may also be affected in familial primary 
amyloidosis [44-47]. In this condition the onset 
of clinical manifestations is insidious, most fre- 
quently commencing in the third ot fourth 
decades, and neurologic, cardiovascular, ali- 
mentary or endocrine disturbances attributable 
to widespread amyloid infiltration may develop 
Death is usually the result of cachexia, inter- 
current infection or cardiovascular failure 
Electrophoretic analysis of serum proteins in 
subjects with this form of amyloidosis 7 re- 
vealed an atypical peak, migrating between the 
3 and a-2 globulin zones. In addition, an cleva- 
tion of serum lipoproteins was demonstrable 
by ultracentrifugation. It was possible by use 
of these two procedures to discover obscure 
examples of this disorder in which chnical 
manifestations were not apparent. It appears 
that the serum abnormality may represent the 
only evidence of the condition, although clinica! 
manifestations attributable to amvioidosis ma\ 
appear ultimately. 

In multiple myeloma Lichtenstein and Jath 
indicated that the incidence of amyloidosis was 
approximately 10 per cent | Bavrd and Ben- 
nett [49) found the incidence to be 15 per cent 
The amvloid of myeloma is commonly Geposited 
in unusual sites, i.c., bone, joint capsule, muscle, 
skin. subcutaneous tissue, mucous membrane, 
tongue, heart. lung, intestine and 
tract 4A, 19). In necropsy examinations of thre 
patients with muluple myeloma, Bayrd and 
Bennett | 49) found amyloid deposits in the heart 
A similarity in dis- 


as well as in other locations 
tribution of amvloid deposition mycloma 
and that of primary systemic amyloidosis ha» 
long been appreciated (48,49). It ts of interest 
that Bavrd and Bennett occasionally observed 
amyloid substance within the myeloma cells 
Since the plasma cell is not known to be phago- 


cytic, this location was thought to indicate 


the site of origin of amyloid. Dahlin and Dock- 
erty [50] likewise observed deposition of amyloid 
in or in close proximity to mycloma cells, and 
we, too, have had this experience | 2 3}, 

The age of the patients affected and the char- 
acteristic distribution of the deposit are the 
features which distinguish the senile cardiac 
variety from other forms. In the forty-two Cascs 
serving as the basis for this report, amyloid was 
restricted largely to the heart and the vascular 
system. Myocardial deposits were interstitial 
rather than perivascular in location. In many 
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stan cs vascular and de- 
In 


posits were cm ountered im 
notably the lung and 
lact, munut deposits were noted im thee 
nary capillaries in more than hall the cas 
Dhere was aleo a hich Irequency of cocurrence 
in small blood vessels of the ovary and the uterus, 
and in the islets of Langerhans of the pancreas 
In one there was some what more mvolve- 
ment of the kiciney, adrenal and fiesta 
than of the heart | bee clath clostral 


and localization of the extracardiac 
iran those a ai le vac 
stmiking Spk en. kines, adrenal parcm 
and liver were uncommonly involved. There was 
cox! correlation between the extent of 
replac Alchoueh there were ot 
generalls speaking tlw vere ated aol 


amvioid found im the heart, the more HACK 


sanihicant infiltration im other \ieteta Pir’ 
Vin 


reac the al the ant Cas 


the tindings unlit Li? 


matances Cardiac am 


al itecil, preciuces 
devrecs ol ile three of tharts 
exhilnted eve aol carci claret vw hom by 
concenvabis have been to the 
iweive patients with marked! 
laslure may vers well have nen entirety oF 
partials duc to am ane 
Vil lhe 


cardiovraphn 


alteration. “uote «i 
mo of twentv-ecrven tracings how 
alle vod spociix thas be ame 
Frazier (/3) emphasized the unportance of the 
presence ol Volta in) the 
eram as a hint during life of the existence of 
cardiac amvioidosis. However, in Hiecimann 
(16) low voltage was uncommonly ch- 
countered. Indeed, Wesler and Freedhbere 5/ 
found that cardiac amylonious may be 
ciated with a wide variety of changing ciectro- 
cardiographic patterns. They pointed out that 


the clectrocardiograms in cases of cardiac amyv- 
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lordosis may simulate those in cases of myocardial 
infarctions 

Routine serum protein studies appeared to 
ofler no subeatantial aid in the diagnosis of this 
Unfortunately, neo eclectrophoretic 
Hiwelmann |/6 per- 
tucies on serum ol» 


condition 
tudes were avatialile 
formed clectrophorets 
tamed! at mex fourteen patients with 
«nile cardia Most 
he olwerved lowered of normal total proteims 
accompamed frequently 
m the a@-2 and gamuna 
In “nine iftstances the 
He that 
thee TED that if «condar, 


artes 


vlolulin was aber 


vartets of other circumstances 


mental animal have produced amv 
lodal «ulfur ($2: colloidal selenium 52): 


necroin and home theue transplants 32 
lhere mo evidence tao that samuilar 
seents comtrilaned to the development of 
there ans Dalles twoand vir) that 
the «tate ans Catesal relationship 
has been olmerved experimentally 
chat malnutrition of avitamimeans 27.55.57 67,62 
rent claree tin thas ace elerate the fortna- 
tion Mullican 43) 


an lactor im influencing 


thee des choapinent of « arcane 


het our olmervations do not support thoes 
com ept 

he chemical composition of human and 
experimental amy lord deposts has been studied 
in means of many technics. The presence of acid 
mucopolyeaccharide has been verified by both 
Ait and hmtochemical 
methals Proteins, inclhucdine elobulins, have 
demonstrated, utilizing fluorescent anti- 
(48.47). chemical analysis (77.77) and 
electrophoresis (65,66). Both in experimentally 
induced amvloidosis and in human sulyects 
with «condary amyloidosis alterations in the 
«rum proteins have been described, usually 
elevation of various globulin fractions |52-54,57, 
72.73). However, similar patterns noted by 


Hawelmann [76) in patients with senile cardiac 


chenmcal 
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amyloidosis were inconstantly present and not 
specific for this condition. 

The frequent demonstration of abnormalities 
im serum proteins associated with amyloidosis 
has led many observers [64,65,68,77) to suggest 
that amyloid deposits represent precipitates 
formed in tissues as a result of a reaction between 
antigens and antibodies. Calkins, Cohen and 
Gitlin (75) have recently reported data indicat- 
ing that this concept is not valid. Teilum [76), 
Letterer (57), Smetana [77], and Grayzel and 
co-workers |2/7) all observed an association of 
amyloid production in the experimental anima! 
with proliferation of mesenchymal cells; the 
last group indicated that the deposit first. ap- 
peared within reticuloendothelial cells. In the 
present study amyloid never appeared within 
cells or in proximity to proliferating histiocytes 
or plasma cells. Moreover, abnormalities in 
crum proteins were generally lacking, and in no 
case was there present any condition known to 
le associated with a protracted immune re- 
sponse. These observations indicate that none of 
the hypotheses suggested offer an adequate 
explanation of the pathogenesis of senile cardiac 
am lomdosts. 


STWMARY AND CONCLUSIONS 


Senile cardiac amyloidosis represents a dis- 
tinet variety of amyloidosis, which occurs in 
aged persons of both sexes, and in white and 
Negro subjects with equal frequency, and is 
restricted largely to the cardiovascular system; 
the imeidence increases with increasing age 
hut deposition does not appear to be cumulative. 
(ardiomegaly is not a prominent feature of the 
disorder but cardiac failure may occur when 
amvloid is deposited in large quantities. 

The study revealed neither characteristic 
symptoms nor specific diagnostic methods by 
means of which a definite clinical diagnosis 
mav be established. The high incidence of this 
disease im aged persons should suggest the 
diagnosis in all elderly patients with cardiac 
failure not explainable on the basis of other 
lesions. 

A review of the pathologic findings noted at 
necropsy failed to reveal any specific etiologic 
factors. An apparent increase in incidence in 
recent years in our material was restricted to 
subjects in the tenth decade. 
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The Effect of a New Carbonic Anhydrase 
Inhibitor (Dichlorphenamide) in 
Respiratory Insufficiency 


ARNOLD NaIMARK, Davin M. Bropovexy. sup 


and Revpen M. 


Canada 


CUTE respiratory insufliciency with hypoxia 
A and respiratory acidosis can usually tx 
alleviated by intensive therapy directed at 
reducing the work of breathing and increasing 
alveolar ventilation. Such therap\ 


antibiotics. bronchodilators. detergents, ox, gen. 


the management of heart failure and mechanica! 
respiratory assistance. Chronic carbon dioxide 
retention, however, ts relatively refractory to 
these measures. [here is, therefore, a continual 
search for new aids in the management of this 
condition. 

Several reports have appeared dealing with 
the efhicacy of acetazoleamide in respirators 
acidosis [/—5]. While results were equivocal in 
some patients, definite benefit was observed 
when a significant diuresis was 
Even when beneficial, however, the development 
of hyperchloremic acidosis during prolonged ad- 
ministration of the drug limited its effectiveness 

Recently dichlorphenamide (daranide, Merck 
Sharpe and Dohme), which has a capacity to 
inhibit carbonic anhydrase estimated to be 


produc ec 


thirty umes that of acetazoleamide, has been 
developed [6). It presumably differs from the 
latter agent in that it is capable of producing a 
chloruresis so that metabolic acidosis is less likely 
to occur. This paper reports the beneficia! 
effects of dichlorphenamide therapy in fifteen 
patients with chronic respiratory insufficiency 


METHODS AND MATERIALS 


Patients admitted to the hospital because of respira- 
tory insufhiciency were placed on a regimen which 
according to the clinical findings. included some or al! 
of the following measures: antibiotics, bronchodila- 


dieittalis 
alter one to two weeks of 
dichlorphenanude day was added to the regumen and 
patients with and oummal 
tory function of all the patients beture the 
evidence of marked functeomal was 
cated with and hypercapma cach caw 
blood were collected of «cme 
the re maining In colks were math 
alter a filtern- to twentv-mnuic «of 


recumbency. Expired eas was collected in 
snrometer and was analeed cavern and cartes 


Arterial oxvern and carteen 
sons were measured? tw the 
method of Rilev et al. * 
et al. 19 
contents were detcrmned manometrnallh 


tal ob abe ate 
as tn Me 


while arterial oxvern and cartem 


theer ard the re ud 
it was to cakulate ventilation, tectal 
poly) al chr 
space, alveolar ventilation, Car: 
aly evdar 


volume, respirators frequen. 


bon and “ical 
te | 


Res LTS 


All patients but one (A. 5.) clauned definite 
symptomatic improvement with lew dyspnea, 


* From the Department of Medicine, University of Manitoba, and the Clinical lavestigaton Unit, Departement of 
Medicine, Winnipegr General Hospital, Winnipee, Manitoba 
t Fellow, National Research Council (Canada 
; Markle Scholar in Medical Science 
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Peevele AL ANE PEL MOON ARY FUNC TIOON CF PATIENTS STUDIED 

Vi Oraveen — 

| we 

chee tered (om. Me) (mm. He) 
a 4 8 ! 53 64 
wh 4 2 ~ O 45 67 
vw 0 2.5 4 62 


wellimane ine clu hlorphenamide 
patients experienced mild nausea which 
wae rehevedd tw admuinmterme the drue with 
ake In me svete headache devel- 
we ee 

\ wpical example of the effect of dichlor- 
phenamnic om arterial gas tensions is 
illustrated in Pieure |. Cine patient (W. 
with known retention of at least 
vears duration, was severely hypoxic and 
ment, mtermutient pesitive prewure 
iweathine. The adminwetration of dichior- 
phenamide resulted in marked unprove- 
ment which was awoctated with a fall in carbon 
and an urease 
roman. When of the drug was 
we tthhele! clinical determration occurred 
areal bes percapmia were agyray ated 
Keimetitution of dichlorphenanude therapy was 
omc more awaited marked climcal 
and unproved artenal gas tenons 
which persisted for the ten weeks that thi pa- 
tient was available for study. In another patient 
sabetitution of placebo therapy for 
dichlorphenamide was awociated with clinical 
deterwration and aggravation of hypoxia and 
hy perctapria 

Table u presents the mean and range of 


we 


1760 


arterial gas tensions obtained before and during 
the administration of dichlorphenamide in all 
patients studied. Two to five studies before and 
four to ten studies during the administration of 
dichlorphenamide were performed in each pa- 
tient at intervals of two to ten davs. During 
dichlorphenamide administration there was a 
marked reduction in hypercapnia in all patients 
but ome (A. S.), the mean decrease being 10.9 
mm. He. In addition there was a consistent rise 
in arterial oxveen tensions, the mean increase 
being 16.3 mm. He. It should be pointed out 
that the change in mean arterial gas tensions ts 


< 

- 

* 
20 40 60 80 
DAYS 

Fra. 1. The effect of dichlorphenamide on arterial gas 


temions in patient W. K. The cross-hatched areas repre- 
sent intervals during which 200 mg. dichlorphenamide / 
day was admunistered. 
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rHE EFFECT OF DICHLORPHENAMIDE ON ARTERIAL GAS TE 


Arterial pO), 
mm. He 


Patient 


Pre- 


treatinent 


Ilreatment Change in Mean 


r. NN. 50.4 41.0 4 
W 45 5 
53 0-68 0 45 0 51 0 
60 U 44 it) 
le & 63.5 >.2 
G3 0-64 O 4) 
59 45.6 14 2 
0-64. 0 41 0-48 
W. AR. 610 
69 69 0 
D. N. 17.5 55.0 22 
ZO "9 0 4% 0-56 0 
aN. | 60.0 54.3 
M "4 0 5 5 
73 0-75 @ 0 
51.5 44.5 0 
5000-530 41 0 
M. 0 41 4 
56 0-62 0 45 
M. i. 75.0 56.5 is 
\. S. 66 .¢ 69 0 
45% 4) 5 
i” 4500 40 0-45 0 
r.J 45.5 44 40 


pt), 
mm. ite 


lhuration of 
lev attioerni 


wh 
i've 
t ‘ > GF 
$52.0 ; ‘ 
420 
44 a> 


an underestimate of the beneficial clinical effect 
of the drug, since progressive umprovement was 
observed in almost all cases. 

The effect of dichlorphenamide on arterial 
carbon dioxide content and pH is shown in 
Table mum. The arterial carbon dioxide content was 
markedly reduced in all patients during treat- 
ment with the drug with a mean decrease ol 
6.25 mM./L. The calculated arterial pH tended 
to decrease particularly during the initial phase 
of the administration of dichlorphenamide and 
then tended to return toward the original value. 
The mean decrease in arterial pH was 0.047 
units. 

The effect of dichlorphenamide on “ideal” 
alveolar oxygen tension and calculated A-a 
gradient for oxygen is shown in Table rv. It is to 


be noted that the alveolar oxvecn tenn ros m 
seven of nine patients studied ponte a 
comitant rise in arterial pl), the oxvecn 
tension gradient was ereater durme 
phenamide therapy, in of these In 
two, the arterial oxygen tenson rose mm the 
absence a Tine if} aiveolar ox wet) we 
that the A-a oxveen tenson eradient tell durine 
dichlorphenamide administration 

Table tv also presents the effect of dichior- 
phenamide on alveolar ventilation im fine pa- 
uients. It can be seen that the alveolar ventilatwm 
was increased in the seven wham a 
rise in alveolar wae 
The mean increase in alveolar ventilation was 
0.67 L./minute. This was awocisted with a 


mean increase in minute venulauon of 0.60 L../ 
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pit 
of 
" 
te et 
‘ 
4 >. 
te 
> 
x 
M ¥. 
7 
« 
| ry 
22 


( henwe Mean 


(-arbon Dioxide Content 


Pre. 


tre nt 


Ireatrment Chanewe in Mean 


23.6 65 
> 29 9 15 2.19 4 

25 & 7 5 9 
24.0 28 ~ is 20.4 

te .9 20.3 7.6 
26.4 29.2: 19.4-21.8 

25.4-25.6 2.2-23.4 

24 16.7-21 .0 

26.8-32.5 21.5~-28.9 

22.8 -8.5 
m.9-33.7 | 23.8-25.2 

9.26 6 20 9 

24.1 4.9 
5-32 5 745 5.24 6 

26, 5 4 6.1 
26.1-26 8 19.5-21.2 

25.2°26.1 | 17.8-20.5 

tn 4 | 24 5 —8.6 
2.8-33.4 22.1-25.8 

3.2 29.3 —3.9 
G 28 .4 

16 0 —4.6 
4.20 1>.1-16.8 

TT 22 5 16.6 —5.9 


71.4 423.8 + 16.8 


Of) with a chow Ing 


curing che hier - 
ton the of the medullary respira- 
one week m three normal ane 
three stil pee ts lhe munute ven- 
wae alter steady «tate hac 
reached. while hweathine aminent am and 
from one to three ease ouxtures with mereasccd 
carbem comcentrations In thre pra tietits 
with emphysema, the arterial pCO), was 
measured, while im the normal sulyccts, end 


tidal pOO)s, used as an index of arterial pCO, 


waecu, 1960 


was measured by means of a rapid infra-red 
carbon dioxide analyzer. 

Phe effect of dichlorphenamide on the ventla- 
tory response to inhaled carbon dioxide in the 
three normal and three abnormal subjects is 
shown im Fieure 2. It can be seen that in most 
cases the ventilation was higher and the carbon 
dioxide tension lower at rest while dichlor- 
phenamide was being administered. This was 
awociated with an increase in tidal volume in all 
cases. It should be noted that while the response 
lines relating pCO, to ventilation were shifted 
to the left in each case, the slopes of the lines did 
not differ greatly, indicating that the venulatory 
response to a given change in arterial carbon 
dioxide tension was unaltered during the ad- 
ministration of dichlorphenamide. 
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EFFECT OF DICHLORPHENAMIDE ON ALVEOLAR VENTILATION, ALVECMAM Paty 


Mean Alveolar Ventulation 
min 


Patient 


. (Change with 
Pretreatment 
reatment 


M. P. > 
Ss. M. 3.53 40 
M. 2.63 OM 48.5 
3k i) 47 


Mean Alveolar pU 
mm. tle 


ot acter eat 


tes get 


ait i at get 


14) » 

* 4 ae 

4 


The oxygen consumpuon and carbon dioxide 
elimination showed no consistent trends during 
dichlorphenamide administration. Early tran- 
sient changes, however, may have been missed 

A diuresis, as indicated by significant weight 
loss, was noted in two patients (A. M. and S. M 
during dichlorphenamide therapy. The weights 


al the other patie His, however, del met « 
lhe otles ol du thee 


4 


vutputl ai water ami 
of thew \l 


rea a stturmiard ward cle wa ‘othe 


MUP 


there patie 


PATIENTS 
a: 30} 90+ 

204 20+ 20° | 
26°30 40 50 660 YO 20 3 
ARTERIAL pCOz 
NORMALS 
< 
$04 50+ 50+ 
uJ 
> 4} 40" “0° 
304 30+ 
20} 20+ 20+ / 
20 30 40 $0 60 70 20 30 40 $0 60 Yo 20 30 40 
END TIDAL pCO, immbg) 


bic. 2. The effect of dichlorphenamide on the ventilatory response to carbon drone 
in three normal and three emphysematous subjects 
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oars Sars 
Pe. effect of dichlorphenamude on arterial blood tensions and blood and urinary 


cleetrotytes mm patent F. K. while om a standard ward dict. The stippled area represents the 
mterv al whech 200 me. dichlorphenamide day was administered. Changes in arte- 
real @ae are plotted with comeoenmtant urinary changes in (A) where electrolyte 
plotted, anc with comcomutant blond changes in (B). 
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&. GAS TENSIONS AND URINE 


8. GAS TENSIONS AND BLOOD 


02 


6 20 2 
DaYs 


be. 4 The effect of dichlorphenamide on arterial gas tensions and urinary electrolytes 
m patent M. P. while on an intake of 1,100 me. sodium, day. The stippled area repre- 
comnts the interval durme which 200 mg. dichlorphenamide day was administered. 
( henges arterial gas tenmmom are plotted with concomitant urinary changes in (A) 
where cleetrolyte intake manus output « plotted, and concomitant blood changes in (B). 


L.. of tid daily. Daily twenty-four-hour urine 
samples were frozen and subsequently analyzed 
for «xlium, potassium and chloride by standard 
technics. Serum sodium, potassium and chloride 
determinations were made on venous blood. 


Figure 3 illustrates the effect of dichlorphen- 


1960 


amide on some constituents of urinary output 
and the serum electrolytes in one patient (F. R.) 
who ingested a standard ward diet. The changes 
im arterial gas tensions are plotted with con- 
comitant changes in urinary constituents in 
Figure 3A and with serum electrolytes in Figure 


902 
oor 
ci +o nab 
: 
80 
2 GAS POF 
Tensions 6° 
7.35 
120° 
q 
~ 50> (ete) | 
6, 
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3B. It can be seen that the administration of 
dichlorphenamide resulted in an increase in 
urinary output with an increase in sodium, 
potassium and chloride excretion. [his was 
associated with a fall in arterial pH and tn- 
Despite the 
chloruresis, however, the SCTUNIN chloride roo 
Results in the other patient on the standard diet 


carbonate. and serum sodium 


were simular. 
The changes in blood gas tensions, urimars 
constituents and scTUurn clee trolvtes ma patient 


(M. P.) 


shown in Figure 4. In this patient there was on), 


who was on a fixed dietary intake are 


an initial transient increase in sodium and 
potassium excretion followed by minimal chlor- 
uresis during the administration of dichlor- 
phenamide. There was a transient minor increas 
in urine volume, the patient's weight remaining 
constant during the period of observation. In 
sodium concentration 


addition. the SCTUIN 


decreased concomitantly with a ‘less evident 
decrease in SCTUITI pOotassiuln com entration dur- 
ing dichlorphenamide administration, Serum 
chloride concentration rose and arterial plasma 
bicarbonate concentration fell, the arterial pH 
falling initially and then slowly returning to- 


wards the control level. 


(COMMENTS 


The data presented indicate that the admuin- 
istration of dichlorphenamide to patients with 
pulmonary insufficiency resulted in marked clint- 
cal improvement, a fall in arterial carbon dioxide 
tension and a rise in arterial oxvgen tension 

The arterial carbon dioxide tension at an 
moment is directly related to the carbon dioxide 
production and inversels related to the rate ol 
elimination of carbon dioxide by the lungs. The 
finding of a reduced arterial carbon dioxide ten- 
sion during dichlorphenamide therapy could 
therefore be explained by either decreased car- 
bon dioxide production by the tissues, increased 
both. 
have demonstrated a decreased 


alveolar ventulation, or Tennev and 
Tschetter | /2 
metabolic rate in rats chronically maintained on 
acetazoleamide while Mithoefer (73) has shown 
an initial decrease in carbon dioxide climination 
which was due toan increase in body carbon diox- 
ide stores in dogs following the administration ol 
acetazoleamide. No changes in oxvgeen con- 
sumption or carbon dioxide elimination were 
observed during dichlorphenamide administra- 
tion in the present study. However, minor 
changes in metabolism may have been obscured 


by changes in the clinical status of the patient. 


Namark et al. 


(On the other hand, alveolar ventilatwomn m- 
creased m most patients and on the three normal 
sulnects when dichlorphenamide was admun- 
tered ronded ta) lore ative cles pis, 
tlic slowly. during the 
dichlorphenamide 

isal interest thit thes increase 
Mais Not dwith an merease m oxnvecn 
siderably with increased ventilation m patients 
increase m ventilation was not marked and a 
the 


artetial 


resulted im of the center 


with a corns quent lowermne «fl pt 


an increased alveolar ventilation has 


in 


lines 


strated 


clurinme od a atl 


changes in arterial pCO) was not mereascd t by 


{) 


dioxide gradient have bee 


st te 


lower durme the 
nt 
tistics And arterial the corto 
dioxide won of the the 
ia) therapy cic to the carlo 
inhibiting effect of the Thais mught account 
for an increased ventilation at rest durime dt 
hlorphenamide therapy. 
Dhe increase in alveolar venulation resulted m 
an elevated alveolat ame 
associated rise in arterial oxveen tension. The 
alveolar-arterial oxvgen tension difference tended 
foo increcasc Tits. perhaps atin 
of the increased effect of “venous admuxture 
on arterial pO» at higher alveolar oxveen ten- 
ions. The rise in arterial oxygen tension despite 
no change in alveolar oxveen tension im twe 
patients (5. H. and A. 3 


explained by an increase in pulmonary blood 


might perhaps 'x 
flow during dichlorphenamide therapy. How- 
ever, the extent to which an increased pulmonary 
blood flow was responsible tor the ol» 


served was not assessed 
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\ diuresis resulting in climination of pul- 
monary congestion would lead to an improve- 
\ sheht diuretic 
effect was im tact noted im some patients. How- 


ment arterial @as terest 


ever, this was not demonstrated in many patients 
whe had striking clinical unprovement - and 
alleviation of hypoxia and hypercapnia. Thus 
the beneheal effects of dichlorphenamide would 
not be correlated with a decrease in pulmonary 
heath 

It ts of interest to mote that dichlorphenamide 
resulted im a marked chioruresis in the patients 
on a stamlard ward diet bait not in the patient 


aciiosis developed im the 


and chilonde intake 


patient om fined? and chloride intake 

In additvon, the data that dichlor- 
namidie hus two sites of action: a renal effect, 
“ceminting lat the marked excretion of 
md incarbonate and producing a metabolic 
ure an etlect other fisstics, ¢.@.. the 
ventilation and lowerme of pCO). The equivocal 
results repertedd with acetazoleamdec might, 
therefore, be due to the tact that is effect ts 
primary om the 

Whatever its made of action, however. di- 
chlorphenamude therapy has produced striking 
beneiit im fourteen of fifteen patients with pul- 
studied. This 
drug, therefore, would appear to be a valuable 


adjunct im the therapy of chrome respirators 


monary whe were 


st 


etleet oma new carbone anhvdrase 
hilutor, dichlorphenamide, has been studied in 
fifteen patients with respiratory imsufhciency. 
\ll but one showed clinical improvement. In 
marked improvement in arterial 
tension was associated with an in- 
creased alveolar ventilation. This improvement 
has been sustained during prolonged administra- 
tion of the drue. Possible mechanisms of action 
of thes drue have been investigated and discussed. 


Nchnow ledement: We wish to thank Misses Jean 
/aiac and Anne Ciszewski for their technical 
assistance and the Merck Sharpe and Dohme 
(Company for supplying dichlorphenamide. 
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The Effect of Sodium Loading and Depletion 
on Muscular Strength and Aldosterone 
Excretion in Familial Periodic Paralysis 


Bethesda. Maryland 


dominant inheritance characterized by re- 
current attacks of flaccid skeletal muscle paraly- 
sis associated with absent deep tendon reflexes 
and inexcitability to direct electrical suumulation. 
Hypokalemia during attacks, although usual, is 
not universal and correlates imperfectly with 
the degree of weakness. Conn et al. [7-3) have 
reported an increased aldosterone excretion 
prior to attacks and a prophylactic effect of 
dietary sodium restricuon. The present report 
represents an attempt to determine the effect of 
loading on muscular 


mera periodic paralysis is a disease ol 


sodium depletion and 
strength, and the role of aldosterone in the 
pathogenesis of attacks in this disease. 


CASE REPORTS 


The principal subject of this investigation, con- 
ducted at the National Institutes of Health from 
January to June 1958, was a twenty-five vear old 
white male federal prisoner who, from the age of four 
had had intermittent muscular weakness affecting Uv 
trunk and extremities. During mild attacks he noted 
difficulty only in walking and climbing stairs. During 
severe attacks he was confined to bed and unabk 
to lift his extremities or change his position. Ihe 
affected muscles felt heavy but were not painful 
Micturition and defecation never occurred during 
attacks. Cranial musculature was rarely 
affected and sensation and mental state were always 
normal. The attacks, which frequently began at night, 
were precipitated by rest, the ingestion of sugar 
or starches, and cold. They were relieved by exercise 
and the ingestion of potassium salts. Since their onset, 
the attacks had become steadily more frequent and 
more severe except for a partial remission for one year 
at the age of sixteen. At the ume of our study, the 
patient awoke noticeably weak every morning despite 
1 ounce of 25 per cent aqueous solution of potassium 


severe 


chionde taken orallw three or four times daily. Ihe 
patie mt had never been able to do push ‘apr, chin 
run fast or lilt heavy wenhts, but thi interval 
weakness had not been progressive. He denied having 
any gastrointestinal or renal symptoms and, except 
lor joint pains and fever at the age of seven, had 
enjoved good health 

Physical cxamination revealed an alert. well 
nourished young man with poor muscular develop- 
ment of the trunk and Hetween 
attacks he manmiested mild symmetrical proximal 
muscular weakness and hvpoactive deep tendon 
refiexes im all An al pues, 
mur and conduction deafness in the Ieft car were the 
only additonal interval physical findings. His blood 
pressure was normal During severe attacks, the pu- 
had almost complete quadripiegia with abeent 
deep tendon retiexes and muscies inexcitablie on 
direct stimulation. .\ per cent wetal 
capacity, bradveardia and a sinus arrhythmia fre- 
serum ciectrolvics pokak mcompanmed 
by the charactermix changrs 
\ttacks were 


lollowing strenuous exercise; glucose, capecialiv when 


by imactivity, capeciall 
chionde; and les cflectively bw epinephrine of 
exposure to cold, Water loading had no effect. The 
patient never manilested myotonia by clinical testing 
or by clectromvography 

Blood urea nitrogen, fasting blood sugar, plasma 
corucods, scrum protein-bound radimactive 
dine uptake, roentgenograms of the skull, intra- 
venous pyelography, urinalyes including cxamina- 
tion for mvogiolun during 
attacks, and twenty-lour-hour urimary cxeretion of 
potassium, 17-hydroxveorticoids, and 17-ketosterosds 
were within normal limits. The oral glucose toler- 
ance test showed a delayed rise, which « consdered 
characteristic of periodic paralysis by MacGregor | 4) 

[he patient's brother, a nineteen year old college 


punt pou and 


From the National Institute of Neurolow al Diseases and Blindness and the Natronal of Arthruts amd 
Metabolic Diseases. National Institutes of Health, Betheada. Marviand 
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be. 1. Lifeet of different «xthurm intakes and of SC-8109 on grip strength tested 


sudem, had head sumilar attacks since the age of fifteen 
and was studied at the National Institutes of Health 
m 1955. Between attacks, he also evidenced 
svinmmectrical proximal muscle weakness and 
pense tive His attacks re- 
wmbled thu of his brother in precipitating and 


deep retlenes 


amehorating Lactors, but they were less frequent and 
lew severe 

patient's sister, a twenty-three wear old house- 
wile, also had had attacks of sumiar nature 
ance the age of tifteen. She had experienced an 
exacerbation during, and a remmsion following, 
a pregnancy 

patient's father, a fifty-two vear old clectrician 
had had attacks since childhood, which had become 
progressively lew frequent. Examination revealed 
eenerally poor muscle development with marked 
atrophy of the thighs 

The patient's mother, his brothers aged thirty and 
twenty-ax, and his sister twenty-cight, had been 

The dizgnosis in this patient was therefore familial 
periodic paralysis. He lacked certain essential features 
of other Lamilial syndromes manifested by paroxysmal 
paralysis, ¢.¢., paramyotonia congenita, adynamia 


episodica hereditaria, acute intermittent porphyria 
1960 


and idiopathic paroxysmal myoglobinuria. Further- 
more, hyperthvroidism, hyperadrenocorticism, hyper- 
insulinisom and excessive gastrointestinal or renal 
loss of potassium, which are causes of sporadic 
paroxysmal paralysis, could be reasonably excluded 
as contributory causes in this patient. 


METHODS 


Ihe muscular strength of the patient at a given 
time was evaluated by testing the sternomastoid, 
deltoid, iliopsoas and tibialis anterior muscles and 
grip strength bilaterally. This provided a sampling of 
the muscles of the neck and the proximal and distal 
muscles of the upper and lower extremities. The 
muscles chosen in cach area were those most prone 
to weakness in this patient. Strength was rated from 0 
(no contraction) to 5 (normal power) according to the 
method recommended by the British Medical Re- 
search Council |5|. All evaluations were made by the 
same examiner. Grip strength was measured in pounds 
using a hand dynamometer and in millimeters of 
mercury by squeezing a sphymgmomanometer bulb 
and converted to a single scale in arbitrary units 
ranging from 0 to 5 as shown in Figure 1. The ratings 
of each of the four muscle pairs and of grip strength 
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*On days 15, 44, 49, 56, and 70, the potassium intake was 341.” ml.q.; on days 45 and 4), 140.7 mi.q.; on day 4, 


542.7 mEq.; on days 79, 110, and 111, 241.2 mEq.; and on days 5) and 5>5, vl mika 


Fic. 2. Chart showing the sequence of drugs administered and changes in sodium and potassum intake and aso sated 


changes in muscular strength, in sodium and potassium “balances” and wm urmary cexcretvon of akionstecrone Ihe shaded 


portion of each bar representing strength indicates the maximum degree to which strength decreased in that twenty-four- 


hour-period; no entry for a given day indicates that strength was not tested on that day. Ihe term “balance here 


denotes intake minus the amount excreted in the urine: losses in feces and sweat were not cotpmated. C110) & ehucer, 


INS = crvstalline insulin. ALDO = d./-aldosterone 21-monoacrtatr, > Me @ 2-methvl 


sone, He = meralluride. 


were added, the maximum possible value being 25, of weakness observed is indicated tor cach day in 


and employed as an index of total muscle strength at shading on the same figure 


a given time. Immediate retesting vielded the same I wenty-four hour urine collections were begun at 


value, indicating that the effort expanded in the test- 8 am. daily. The concentrations of sodium and potas 
ing procedure was not by itself sufficient to alter sium in serum and urine were determined by flame 
strength. The result for each day of the study, photometry. Selected urine specimens were also 
determined between 8 and 9 a.m. before rising or eat- analyzed for aldosterone by the double isotope 
ing, is shown in Figure 2. Strength was tested more derivative method of Kliman and Peterson (6) 

frequently when weakness was present or when experi- On days when 2-methyl,%a-fluorohydrocortisone 


mental conditions were altered. The maximal degree was administered, the patient pursued his usual 
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of meal and activity. Cn dave when other 
sulmtances were he was kept bevel 
lasting until the evening meal. In control expert 
ments, romanmune im bed tw did mot result im 
weakness; setreneth tested at tweoehour imtervals for 

were given and infusom begun on test 
dave between and 10) Cvetaliine preparations 


A 


wolwed in 7 ce. of ethane! and admunimtered 
om of per cent «hlorwde 


MESt LTS 


the twenty dase al 
| prt and rest as he 
«cnstenio the Pre wll-regulated 
program an average dail intake ol 
(ineludme 275 em. of carbeo- 


TRL ¥Yice. at a 25 per cent 


Poe stars m ie and al 


liecuuse he had 


thet the she carbohydrate 
followed weakness ble kept hes mtake of 
needed to function normall because pro- 
duced menith writation ane clistress 
Notwithstanding his vears of experience, scil- 
pent te pre Verret twee ks during 
which walkine was ditheult and two others 
we hy ter bevel 

Durie the remanmnder of his 
the patient was asked to remain in bed between 
and and to approximates 
amount daily. Hie diet contained 
74%) calories (including em. of carbe- 
hvadrate 


the 


except for a two-week period during 
which was recluced to 7.000 calories (including 
em. of carbobvdrate) because of weight 
this regumen, durime the followime four 
months, he had only two attacks of anv severity 
that appeared to be spontancous. Under these 
conditions, diets of varving sxiium content and 
drues imfluencine the urmary excretion of 
were adnunimtered: changes were noted 
m (1) strength and (2) the eflective- 
nes of elucewe and imeulin, 2-methvl,a- 
and potasssum withdrawal 
separately in inducing weakness. The sequence 
of diets and drugs administered, and the result- 
ing changes in muscular strength and urinary 
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excretion of sodium, potassium and aldosterone 
are shown in Figure 2. 

Variation in Morning Figure 1 shows 
the daily variation and the mean value for grip 
strength with the patient on daily sodium in- 
takes of 130.4 mEq. (moderate), 8 mEq. (low) 
and 308 mq. (high). Also studied, with the pa- 
tient on an intake of 130.4 mEq. of sodium, was 
the effect of a drug antagonistic in action 
to aldosterone, 3-(3-oxo-173-hvdroxy-19-nor-4- 
propionic acid 6-lactone (SC- 
S109, Searle); 2,000 mg. per dav was given 
orally in four equal doses. Spirolactones have 
heen shown to increase the urinary ratio of 
«<iium to potassium in the presence of aldo- 
sterone in animals |7| and in man [8]. Grip 
strength was increased by a low sodium intake 
and also by the administration of SC-8109 while 
on a moderate sodium intake. When on a high 
vodium intake the patient's grip strength tested 
at 8 to 9 am. was not significantly altered but 
erip strength tested at 3 A.M. was slightly 
reduced. Changes in index of total strength were 
less striking. (Fig. 2.) 

Effect of Glucose and Insulin. Figure 3 shows the 
tvpical changes in strength with ume following 
the administration of glucose, 250 em. orally, 
and crystalline insulin, 20 units subcutaneously. 
\ moderate intake of sodium (Fig. 3D) 
repeatedly resulted in marked weakness and a 
sinus arrhythmia. With a moderate intake of 
sodium combined with SC-8109 (Fig. 3C), 
or a low sodium dict alone (Fig. 3B), the 
administration of glucose and insulin produced 
less weakness and no arrhythmia. Intramuscular 
injections of 2 cc. of meralluride sodium, U.S.P. 
om the test day and on the two preceding days 
(Fie. 3A) increased the effectiveness of a low 
«dium intake. With a high sodium intake (Fig. 
SE), although no marked weakness developed 
in eight hours, the patient became abruptly 
weak at the twelfth hour and the strength index 
was © from the cighteenth through the twenty- 
third hour. The cause for this delay in onset 
in weakness, if attributable to the testing pro- 
cedure, is not clear. 

Effect of 2-Methyl,Ga-fluorohydrocortisone. Figure 
4 depicts changes in muscle strength following 
the intravenous infusion of 2 mg. of 2-methyl,%a- 
fluorohvdrocortisone in the late morning. Maxi- 
mum weakness generally occurred from ten to 
twenty hours later. With the patient on a daily 
sodium intake of 130.4 mEq. (Fig. 4C), weak- 
ness was mild in degree. With a daily sodium 
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Fic. 4. Strength as a function of time following the intravenous infuson of 2 me. of 
2-methyl, 9a-fluorohydrocortisone over two hours. 


intake of 308 mEq. (Fig. 4D), paralysis was 
virtually complete and sinus arrhythmia oc- 
curred. With a daily sodium intake of 8 mEq., 
when meralluride was given on the test day and 
on the preceding three days (Fig. 4A), there 
was no significant change in strength following 
the administration of fluorohydrocortisone. The 
patient’s response on a low sodium diet with- 


out the addition of mercurials (not shown) was 
little different from that on a moderate sodium 
intake. When SC-8109 was combined with a 
moderate sodium intake (Fie. 4B), weakness 
appeared only after thirty-six hours, a result 
dithcult to interpret. 

Effect of Potassium Withdrawal. An cflect of 
SC-8109 in preventing weakness following the 
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«Lastly 


discontinuation of potassium chloride 
gested by the results depicted in Figure 5. On 
a «dium intake of 150.4 mEq... and without 
discontinuation of potassium chloride 
after the 10 doxwe resulted im moderate 
weakness on the first (day nearly 
complete reecanery Later the dav. and nearly 
om with snus arrhvthima on the 
«cond morning. On the seventh day of therapy 
with SC.S109, 4) me. per day administered 
intramuscularly in «ix equal doses, discon- 
tinuation of potassium chloride after the 10 
dewe was followed by no weakness on the first 
dav (dav 72) and lew severe weakness without 
arrivthmia on the «cond dav. Doubling the 
of on the second dav failed to 
restore full strength 

OL Changes im the Neoerity of the Disease. 
Comparions between the degree of weakness 
produced by a given procedure on two different 
days involves the awumption that there is no 
significant spomtancous change in the severity 
af the dimease from dav to dav. Although this is 
unlikely to be exactly truce, the responses to 
administration of elucose and insulin on davs 9 
and 126, and the responses to the intravenous 
administration of 
sone on dave 58 and 12° (daily sodium and 
potassium intake being the same in all cases) 
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ademmestered orally four times 


were similar enough to suggest that the patient's 
disease was of comparable severity at the begin- 
ning and at the conclusion of the period of 
study. 

Aldosterone Studies. Nalues for twenty-four— 
hour urinary aldosterone excretion under various 
conditions are listed in Table t. 

Aldosterone Excretion: Control Values. After acid 
hydrolysis the urine excreted by a normal adult 
on an ad /ih. diet contains 5 to 20 ue. of aldo- 
sterone per twenty-four hours with a 50 per 
cent daily variation as determined by the double 
isotope derivative method by Kliman and Peter- 
von (6). The mean of the five control values 
obtained when this patient was normally strong 
and on a moderate sodium intake was 15.2 ug. 
The diurnal variation under control conditions 
was studied on one occasion when the total 
excretion was 12.1 we. Sixty-four per cent of this 
total, or 7.7 we., was excreted between 8 A.M. 
and 10 pw. A normal person excretes about 
two-thirds of his total daily output of aldosterone 
between 7 aw. and 7 p.m. (9). Therefore, in the 
interval between attacks the total urinary 
excretion of aldosterone was normal and, on the 
occasion measured, the diurnal variation was not 
EXCESSIVE. 

Aldosterone Excretion: Effect of Diet and Drugs. 
As in the norma! subject | 70), aldosterone excre- 
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URINARY EXCRETION OF ALDOSTERONE 


Day \ldosterum 
ot 
(Condition 
Experi- ge. 24 tu 
ment 
22 (Control 
23 (Control 
24 Control i4 
27 (Control 4 
28 djl-aidosterone 0.2 me. mtra 
venousl\ 
29 Day preceding 
attack 
Dav ot a spontancous atta 
38 /J-aldosterone 3 me. mtrave- 
nously 
45 Discontinuation of potassmum 
chlonmde, 2nd da 
ale orti- 
sone 2 meg. intravenously on 
davs 506 and 55 4 
04 Control 
65 300 me. dav imtra- 
muscularly ist das 
OS SC’-8109. 300 me. dav intra 
muscularly 4th das 
SC*-R109. 300 me. dav intra- 
muscularly Sth da 
13 Ime. Gav intra 
muscularls 
Control, total ra 
Raw. to PM 
iv P.M. to ALM 4 4 
1.000. 2.0000 me. das 
orally, 3rd das »4 
mq sodium dav. Yth dav. 
meralluride 2 cc. imtramus- 
cularly Ist da 44 
104 sodium dav, day 
meralluride 2 cc. imtramus- 
cularlvy on davs 100-105; 2- 
sone 2 mg. intravenously on 
day 105 
Day preceding 4 spontancou 
attack; 308 mig. sodium, day 
Sth das 4 
113 308 sodium, day, Vth day 


tion fell when either potassium intake was 
sharply reduced (day 45) or a steroid with action 
similar to aldosterone was administered (day 
58): it rose above normal when sodium ways 
restricted and mercurial! diuretics were admin- 
istered (day 100). The excretion of 53 we. follow- 
ing the intravenous administration of 5 mg. of 
aldosterone (day 38) is probably a normal 
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\ low «rum potassium concentration during 
noted im familial 
perkalec paralysis by Biemond and Danicls in 
72. Relief of the paralysis bw the oral 
of potas chlonde was demon- 
trated tn Aitken and his awoctates in 1937 | 73) 
Nilott anced MeArdle 


retained in the during attacks. From 


cpexies of weakness was 


showed that potassium 


tudes of the urmary excretion of water, nitro- 
aml creatinine during attacks, 
concluded that the potias- 


verte. 

berreiae et al 
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af renal function. Since the fall in 
wie clue renal Allott and 
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ibe 
that hyvpokalema was only one factor 
m pralucine weakness, an albmormalitv of the 
telat ob at tas another. 
\rcile that om normal 
bt tie ks, 
whereas on a higher intake of potassium the same 
of ACTH had little effeet 
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arterial plasma in skeletal mus 


precipitated severe 


cle te be mereased several told curing the devel- 
« a mxturnal attack mduced tw the 
af and insulin. Potassium 
cast of sheletal at several times 
the normal rate for that tame of dav during the 
recovery from a4 spontancous 
attack and ake durine recovery, in- 
tw oral pert chiorde, from an 
¢hucose and imeulim. One 
wae etuched on two separate astons 
while awmptomatic, and a normal nocturnal 
al music was 
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charactermix omeet of attacks during the nicht 
we ath TOCOVETY later im the ning 
may result from an exacecration of the normal 
diurnal Variation net potassium movement 
between ana plasma 

Johns and Liljestrand | 7/8) determined 
that the shaft of potassium from plasma to muscle 
was ereater for a given dose of glucose or of 
epinephrine im three patients with familial 
periodic paralysis than im the normal subject. 
They ako found that insulin, which causes 


potasium to leave muscle in normal persons, 
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Causes potassium to enter muscle in patients 
with periodic paralysis. 

Goldflam in 1897 (79 described central 
vacuoles in muscle fibers from patients with 
familial periodic paralysis. Conn [2,3] noted that 
om a high sodium diet the muscle from one pa- 
tient showed vacuoles and an abnormally high 
sodium concentration per wet weight of muscle, 
but on a low sodium diet the muscle showed no 
vacuoles and a lower sodium concentration. 

Vastola and Bertrand |20) analyzed muscle 
during and between attacks. During a spon- 
taneous attack they found a marked increase in 
extracellular and intracellular water, a marked 
increase in the absolute amount of intracellular 
potassium referred to muscle solid, due in large 
part to a shift from non-muscle tissues, and an 
increase im the ratio of concentrations of intra- 
cellular to extracellular potassium in associa- 
tiom with the fall in extracellular potassium 
concentration. 

Conn im 1957 | 2.3) reported findings which he 
interpreted to indicate that the increased sodium 
im the muscle was partially responsible for the 
disturbance of muscle function. First, on a daily 
sodium intake of 208 mEq., the oral administra- 
tion of 150 em. of elucose and 20 units of insulin 
or of 1 me. of 2-methyl,%a-fluorohydrocortisone 
produced complete and prolonged quadriplegia, 
whereas on a daily sodium intake of 8 mEq., 
these measures failed to produce an attack. 
Second, the carliest return of muscle function 
was related temporally to increasing amounts of 
urinary sodium. Third, the total body ex- 
changeable sodium was clevated before induc- 
tion of am attack and increased considerably 
during the induction of an attack. Fourth, dur- 
ing an attack sodium per gram of wet muscle, 
compared to the normal, was elevated, whereas 
during sodium restriction when the patient had 
no attacks, sodium was either less elevated or 
normal. This evidence, together with the previ- 
ously reported decreased urinary sodium preced- 
ime attacks, elevated serum sodium during 
attacks, and increased urinary sodium excretion 
following attacks suggested a prominent role for 
sodium in the pathogenesis of the paralysis. 

In addition, Conn has reported that spon- 
taneous attacks and those induced by the inges- 
tion of glucose and insulin are preceded by large 
increases in urinary aldosterone and that, during 
the intense sodium diuresis which follows, 
urinary aldosterone falls below normal. Further- 
more, attacks could be precipitated, provided 


384 Familial Periodic Paralysis 


sodium intake was not severely restricted, by a 
synthetic steroid with physiologic action similar 
to aldosterone, vrz., 2-methyl,%a-fluorohydro- 
cortisone. For these reasons Conn sugeested that 
spontaneous attacks of paralysis and those 
induced by means other than administration of a 
synthetic “intermittent 
aldosteronism.” 

In a patient with sporadic idiopathic periodic 
paralysis, Eales |2/) found that, after chloro- 
thiazide therapy following prolonged sodium 
restriction, there neither 
attacks nor attacks following the administration 
of glucose and insulin or 9a-fluorohydrocortisone 

The present study confirms the contention of 
Conn that in familial 
high sodium intake predisposes toward, and 
a low sodium intake protects against, weak- 


steroid are due to 


were spontancous 


periodic a 


ness, Whether spontaneous or induced. That 
2-methy1,9a-fluorohydrocortisone can produc: 
tvpical 
Agents which increase sodium excretion also 
protect against 
has confirmed this finding for a 
diuretic and has extended it to a spirolactone, 
SC 8109. 

No evidence was found. however. for a pri- 


attacks Was substantiated “4s well 


weakness: the present stud 
mercuri | 


mary disturbance of aldosterone metabolism in 
this disease, as suggested by Conn. The patient 
studied resembled the normal person in his 
total daily excretion, his diurnal variation and 
withdrawal, to 


his responses to potassium 


mineralocorucoid administration and to the 
administration of aldosterone itself. The wenty- 
four-hour urinary excretion was clevated neither 
on the day ol one apparently spontancous atta k 
nor on the days just preceding two such attacks 
Finally, the administration of aldosterone, in 
doses up to 3 ig. intravenously, lailed to 
induce attacks of weakness even with the pa- 
tient on a high sodium intake. 

Two pertinent queries have been raised else- 
where | 22) concerning this theory. If aldosterone 
change is the primary event, why is the sodium 
retention not accompanied by massive loss of 
potassium in the urine, as in sustained primary 
aldosteronism? If spontaneous attacks are the 
result of intermittent primary hyperaldosteron- 
ism, why are they more apt to occur at night 
when aldosterone secretion is lowest? 

The retention of sodium and water, which 
occurs during an attack of paralysis, is a 
characteristic feature of the disease and de- 
mands an explanation. The presence of a 
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possible explanation, but no prumary disturt>- 
ance ol aldosterone metabolmwm was observed 
during this study. Furthermore, when scondary 
umuced in 


hy peraldosteronism “as \ 


stumuls weakness appeared I he 
stucics ol ilestrand and Marve. ate 
beens 


showed that the of the 
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whether an abnormal structure ol the muscle 
membrane or an mira cllular metabol« detect 


features of paraives with he- 
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Pespotisc ta the « nirance «al 
in some wal ageravated in ant 
Huminuzed by sadimum depletion 

bv the renal tubules in exchanee for «alum 
absorption, and tho rete wa 
has airead. teen shown delet tes 
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sis were Investigated with reward! to the efiert af 
muscular weakness, wee 
hueved by dictary excess or in 
2-methsy 1. drucortiam iit 
depletion accomplished in dietary restr. 
non or tn aia mercurial 
or a 
antagonmtuc to aldosterone 


spirola jin with oan 


Sodium loading al tated! 
with a decrease, and ce 
ciated with an increase m str neth aml om 
resistance to disposing to weakness 

3. Urinary aldosterone excretion, measured 
by a double wotope derivative technic, was 
normal prior to atte ks, aril, 
as in normal persons, rose with sodium depletion, 
and fell with sodium loading 


Acknowledgement: We expres our eratitude to 
Dr Elizabeth Frame, National «al 
Health for gencrously performing the «alum 
and potassium determinations, to Dr. KR. T. Hill, 


AMERICAN JOURNAL OF MEDICINE 


Familial Periodic Paralysis — Rowley, Aliman 385 


National Institutes of Health, and to Ciba 
Pharmaceutical Products, Inc., for a supply 
of 21-monoacetate, and to Dr. 
Clarence L. Gantt, G. D. Searle & Co. for a 
supply of SC.8109. The awistance of Mrs. 
Patricia Marmion, dictician, and Mix« Barbara 
Soltrow and her nursing staff was invaluable 
Dr. Milton Shy, National Institute of Neuro- 
logical and Blindness awisted in all 
om the 


mt alelemte om the of 
7 

DF end BR. D aleler- 
‘hae attache te restr of dietary 
lamest 

when dietary restricted 
A. Am. ” 14°, 195° 

Ane Be ‘igetem of Peripheral Nerve 

of m extracts. Ped 
Poe 

of mew om effects of 
aml om salt 
TOTS. 195 


watson. 1960 


” 


16 


A. F.. Mannine, E. L. and Kronper, A. M. 
lhurnal variation of aldosterone related to posi- 
tom and activity im normal subjects and patients 
with pituitary insufficiency. An International 
Sympessum om Aldosterone, p. 111. Edited by 
Muller, A. F. and O'Connor, C. M. Boston, 1958. 
Little. Brown & Co. 

\eoousr, J. T.. D. H. and THorx, G. W. 
\ideosterone. New England J. Med., 259: 917, 1958. 

\vees, P. Bastow, J.. Garrow, O., Kerr, 
A. E.. Tarr, S. A. S., Tarr, J. F. and Waker, G. 
The metaboliem of (16°-3H) aldosterone in man. 
\n International Symposium on Aldosterone, p. 
73. Ldited byw Muller, A. F. and O'Connor, C. M. 
Heston, 1958. Little, Brown & Co. 

A. and Dantecs, A. P. Familial periodic 
paralves and its transition into spinal muscular 
atrophy. Bram, 57: 91, 1934. 

S., E. N., Castiepen, L. 1. M. 
and Watker, M. Observations on a case of 
farmlial periodic paralysis. Clin. Se., 3: 47, 1937. 

L. N. and MeArpte, B., Further observa- 
tom: om familial periodic paralysis. Clin. Sc., 3: 
229, 193°. 1938. 

J. W.. Gearry, M. K., D. W. 
and Loewe, R. F. Behavior of electrolytes in 
farmbial periodic paralysis. Arch. Newel. © Psychiat., 
44: 1940 

B. Farmlial periodic paralysis. Brit. M. 
Budi... 12: 226, 1956. 

K. L. and Axpers, R. Movement of 
potasssum inte skeletal muscle during spontaneous 
attack im family periodic paralysis. /. Clin. Invest., 
4: 195° 

D., R. J. and Litpestranp, A. Potas- 
“ulm movement im patients with familial periodic 
paraiven. Am 23: 356, 1957. 

(cor S. Dritte Mittheilune Gber die paroxvs- 
male. familidre Lahmune. Deutsche Ztschr. Ner- 
emherlh.. 242, 189". 

Vaerona, bE. F. and Bearrano, C. A. Case report: 
mtraceiiular water and potassium in periodic 
paralysis. Neurology, 6: 523, 1956. 

Paces, L.. G. C. and Sakinorsxy, I. 
Seciurm and potassium balance (1) in relation to 
periodic paralyse and (2) in acase of pyelonephritis 
with malienant hwpertension. South African M. J., 
$2; 251, 1958. 

Mechanisms of periodic paralysis. ( Editorial.) Lancet, 
824, 1957. 


= 


Megaloblastic Anemia Associated with 


Anticonvulsant Drugs: 
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x 1952 Mannheimer and his associates |/) in 
| reviewing hematological complications of 
antiepileptic therapy with hydantoin derivatives 
described a patient in whom a “pernicious ane- 
mia-like’’ disorder developed with megaloblasti 
marrow. Prolonged therapy with large amount» 
of vitamin By». was required to restore the blood 
normal. In 1954 Badenoch (2 


picture Lo 


described two cases of mewaloblastx 


associated with anticonvulsant drug therap 
We are aware of an additional hiltv-three re- 
¥/\. Reviews of this subject have 
appeared elsewhere | 17,27). Diphenvihydantoin 
sodium (Dilantin*), (Myvsoline’ 


and phenobarbital derivatives have been tn- 


ported Cases 
primidone 


criminated singularly or in various Ccomlunations 
The pathogenesis of this disorder remains 
‘The 


have 


obscure. most striking hematological re- 


sponses been obtained with lol ac Te 


therapy. In some patients, vitamin By» therapy 


lhe 


these 


alone produced satusiactors results 


chemical structural similarity ol anti- 
convulsants to the pterody! portion of folic acid 
has led to the suggestion that they mav interiere 
(;vdell 


nutritional 


with the metabolism of folic acid | /2 
that a 
deficiency may be a predisposing factor |// 

The present 
megaloblastic anemia associated with the use ol 
Dilantin and barbiturate derivatives. Detailed 
nutritional studies revealed evidence of muluple 


has suggested subclinical 


report describes mo can’ ol 


deficiencies in both patients. One ol these pa- 
tients was reported on in abstract elsewhere |o/ 

In this patient complete hematological remission 
was obtained with the oral administration ol 
folic acid, 500 we. per day, even in the face of 
drug therap\ and 


continued anticonvulsant 


dietary inadequacy. 
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lew ty 
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ere Mik «a! revealed 
cor celle +278) ane 
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ter 

bw ret we ae re Nilay 195 for recur- 


patient appeared chromeally ill as well as in 
ee tate ee ter fe i we 
aff the felines Gurine the first 
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of more pallor and a grade 2 blowing systolic murmur 
ower the precordium. Again the neurological examina- 
thom demonstrated no abnormalities. 

Initial blow counts revealed volume of packed 
red cells 18.2 per cent, red cells 1.8 million per cu. 
hemoglobin 6.1 per 100 ml., reticulocytes 
0.6 per cent, white cells 1,700 and platelets 22,000 
per cu. mm. The red cell indices were MCV 201, 
MICH 34 and MCHC 44. Differential leukocyte count 
showed 2 per cent myeclocytes, 1.5 per cent juvenile 
neutrophils, 83 per cent segmented neutrophils, 2 per 
cent cosinophils, 1] per cent lymphocytes and 0.5 
oer cent monocytes. There were moderate macro- 
tose. and porkiloes tosis of the red cells. 
Niarrow typically 
alert ast 
mumutes, and the result of the Rumple-Leede tourni- 
[he coagulation time was nor- 


aspiration smears revealed a 


patterm. The bleeding time was 17 
test was positive 
mal. The direct and indirect Coombs tests were nega- 
tive. The serum bilirubin was0.5 mg. per cent, the 
cephalin flocculation test 4 plus, and the serum choles- 
terol 110 me. per cent. Otherwise liver function tests 
and serum electrolytes were normal. Again tests for uri- 
nary porphyrins were negative. The chest roentgeno- 
intravenous pvelogram, and gastrointestinal! 
vories with «mall bowel study were all within normal 


er 


Because of severe anemia and weakness the patient 
was given 1.000 mil. of whole blood which elevated 
the hematocrit to 24 per cent. (Fig. 1.) The dietary 
history and detailed nutritional studies obtained at 
this time rewealed evidence of deficiencies of folic 
seid, vitamin C, vitamin By, and possibly carotene 
«e also section on “Special Nutritional Studies’ ). 
The patient's course is shown in Figure 1. On the 
minth hospital day oral folic acid therapy, 500 ug. per 
Ihe anticonvulsant drug regimen 
and dietary habits were purposely continued un- 
changed. On the eiehth dav of treatment the reticulo- 
evtes reached a peak of ° 5 per cent There was a 


dav. was started 


striking improvement in appetite and sense of well- 
being within three davs. Fever disappeared on the 
fourth dav. Hematological improvement was dra- 
matic. (Fie. 1.) The patient was discharged improved 
om June 6 (fourteenth day of treatment) with instruc- 
thoms to comtinuce the same folic acid and antiepileptic 
therapy and the same inadequate diet. At the time of 
discharge volume of packed red cells was 35 per 
cent, red cells 3.48 million per cu. mm., hemoglobin 
per cent, white cells 4,000 and platelest 
"36.000 per cu. 

Phe patient returned by appointment on July 1! 
(flortv-ninth dav of treatment). There had been a 
dramatic return of strength and sense of well-being 
to normal, and he had worked regularly. He now 
weighed 150 pounds, representing a 26 pound gain 
sinee the institution of folic acid therapy. Physical 
examination was within normal limits. The blood 
counts and blood and bone marrow smears were 
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liver function. folic acid therapy was dis 


continued. In biochemical evidence ol 
persisting ascorbic acid dehciency, oral vitamin 
therapy, 100 mg. per day, was instituted 

The patient has since been seen at one to two 
month intervals for hematological and nutrinona! 
studies. He remains in good health and works regu- 
larlv. He was readmitted on December 30, 195°, for 
further nutritional investigation 


“Spe ial Nutritional Studies 


section on 
] he dark 


cutaneous pigmentation was stll present. Otherwise 


the physical examination was within normal limits 
Sigmoidoscopic examination revealed no abnormali- 
ties. Oral vitamin C therapy was increased to 200 mg 
per day. 

Oral folic acid therapy was reinstituted at a dose of 
5 mg. per day in March 1958. When last seen in 
July 1959 the health. 
Blood counts have remained He has con- 
tinued on the regimen of oral folic acid, vitamin ( 


patient was in excellent 


normal 


and anticonvulsant drugs and remains on the same 
inadequate dict. 


SPECIAL NUTRITIONAL STUDIES 


Dietary History. As an infant, skin rashes 
developed following the ingestion of citrus juices, 


acid tablets until the age of «ven vears. There- 
alter, he neither for ae cont 
ul He also avonded leads Vegetales 
and “organ meats the other chieel 


sources of vitamin C and folic acid. Wath re pect 
to dietary sources of vitamin By», the patient did 
eat cheese about twice weekly, and meat and! 
eves daily, but he did not drink mulk 

Aad 
acid excretion durime the 
oral lolic therapy, 


l he striking 
compe’ 
clas) «shown 
0.5 to 1.2 gamma per twenty-four hours. During 
treatment, values as hich as 14.5 camma per 
twenty-four hours were obtained hives 
that 
excreted in large amounts in folic acid dehorencs 
states, and that this exerection falls to 


mestituted 


been cited formiminoglutamc 


values when folhe acid therapy 
'43-45). Figure | demonstrates that such was the 
case in our patient 

In June 1957 the serum folic acl concentra- 
tions showed a normal rive following the oral 
administration of 1 me. of th» compound 


(Fig. 2.) When the test was repeated following 


AMP RICAN [OU RNRAL OF 
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the oral admunetration of 5 me. of folic acid daily 
ote week, there wae an even ereater ree m 
th «rum fol ack! concentration. These 
luxlings suggest ereater saturation of body 
stores at the of the «cond test 

l lhe serum vitamin concentra- 
were low of (May 
and remainedd «» durine and after the 
( tolerance teats showed flat curves in June and 
me. per dav. had been administered for four 
€ 


od one. wae Given a 


the fect that oral vitamen 


davs pree to the latter test when a 
turating tle ree 
three-<lay perma! dul the scrum vitamin con- 
weve due te ta provide adequate 
of etores, ame! that there was no 
evidence of malaleorption of vitamin 
( arotene th the exception of 
one determination (lune 1957) serum vitamin A 
were within the normal ranger 
} \ \ tolerance test periortecd at 
thee tame showed flat curve (abnormal re- 
sponse). However, repeat tet in January 1958 
ated! Maw re thee Serum Carotene 
comentratom were low which mas merely 
reflect dietary intake of thes nutrient 
i 


testal after hestamune «timula- 


ion. Serum By. comcentrations were 
“i and “3 pee. per 100 mil. on Mav and 
June 6, 195°, respectively (normal valuc: ereater 
than 100) pee. per 100 mil). In Nowember 1958 
the value was 124 gee. per 100 mi. On no oc- 
casion was there anv “free” scrum vitamin 
\ Schilling tet performed in January 1958 
revealed ¥) per cent urmary excretion of the 
admunmetered radiacti itv 

Regarding Results of 
the oral elucewe tolerance test were normal. 
Kadiolugical studies of the upper castrointestinal 
tract and emall howel were within normal limits. 
Stool tat analves revealed 6.4 per cent (wet 
weight) fat in a pooled four-day specimen. Oral 
aleorption tests showed a normal two- 
hour «Tum concentration with a somewhat 
reduced five-hour urinary exerection. (Fie. 4.) 
The two-hour serum concentration has been 
considered a much more reliable criterion than 
the five-hour urinary excretion | 4). 

These data provide cvidence against any 
significant alsorptive defect to account for the 
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FOLIC ACID TOLERANCE TEST 


O/ om! 
32 
26 
VARCH, 1958 
24° AFTER SMG OF 
FOLIC ACIO OAILY 
ror we 
20+ 
8. 
~ JUNE, 1957 
a 


MG “OURS POST INGESTION 


Pes. 2. Case t. Folic acid tolerance tests showing serum 
comeentratiom: followime the oral ineestion of | me. of 
fole acid. The test of June 195° was obtained on the 
ifiteemth dav of treatmment with oral folic acid, 500 ue. 
per day. The test of March 1958 was obtained following 
« larger, “saturating dose.” Both responses are normal, 
but that following the “saturating dose’ is distinctly 
greater. 


deficiency state in our patient. The normal 
vitarmin tolerance test after adequate saturat- 
ine doses and the normal vitamin A and folic 
acid tolerance tests provide further evidence 
against any absorptive defect. 

Studies on Patient's Mother. The patient's 
mother likewise had dark brown skin but was in 
good health. Her dietary history was essentially 
normal. Blood counts and serum vitamin A and 
(* and carotene concentrations were normal. 


Case A thirty-one year old white semi-invalid 
man entered the Vanderbilt University Hospital for 
the fifteenth time in March 1952 because of persistent 
nausea, anorexia and the vomiting of bright red 
blood. The patient was first seen in 1939 for drainage 
of a cerebral abscess. Following this procedure there 
were five subsequent hospitalizations for recurrent 
bacterial and fungus infections of the wound site. 
The patient sustained permanent neurological damage 
which left him with a right hemiplegia and a right- 
sided sensory loss. There were also impaired coordina- 
tion and mentation. 
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the dates of vitamin A and C tolerance tests. See secthon “Special 
results of the tolerance tests 
| 2? HR SERUM SuR lows and a fall in hemoglobin tolhowing Gental extrac: 
CONCENTRATION URINE | toms, He was placed on oral ion therapy areal 
} ‘ 
Paves. ol nausea. vormtiine and amarante parent 
40 7 (or 
lor i was an aletwik well 
> cle veloped ami secmuneivy well tens 
as * 
o i — - 
c < | 
~ 
mucosa. The gums were not ly pertropiied the 
vrrvy 
wonguc showed no papillary atropin 


Sprue and other aphasia was the shew 


molobsorption syndromes 
SY hesitant. Examination of the chest and ardun am 


bic. 4. Case1. wo-hour serum concentration and S-hour “was wathun areal 
urinary excretion of d-xylose following the ingestion of were Neurolows al ale tte ot 
25 om. of the compound. Values for normal subjects and ) 


for patients with sprue and other malabsorption syn- 


ovetagmus. There was total low of scnsory 
dromes were taken from those published by Benson and 


his associates on the righ anc iv 
the xed and | teal 


In 1945 he was admitted for the first of many Results of serological tests for svphiles and urmalyses 
grand mal seizures. At this time he was given 0.1 @m were negative. Blood examination revealed the vol- 
each of Dilantin and phenobarbital daily. With excep- ume of packed red cells to be 25 per cent, red bhwal 
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cells 2.4 wulleom per cu. mm 


per cu. mum. Red cell revealed Nic \ 096. MICH 
35. The differential leukoevte count 


per cent segmented per cent 


hemeogotan gm. per 


amd were meted? cm the 
tated to be lotal «rum was me 
per with | Serum protein and 
hies were within normal No gastrointestinal 
comslel ated on roent- 
ermqrame of the upper gastrountestinal tract, small 
a hargcd 

bee pant eet a fer vot 


the patient was given a 


armel wae ower the 
ment wears few thie In September 19456 
wae agai because of anema hie 
only new finding was gingival hwpertropin 
the lewer ame spleen were unpalpable and 
of the were un- 
changed. Bla! examination revealed the volume of 


” 


packed red cells te be 
per cu. mum... hemegloian 5.9 em. per cent, retculo- 
cvtes I pwr celle anne platelets “en 


ce ret red cells 


cu. fhe ced cell were MCV 
MICH 35 and MCHC 35 


count showed 3.5 oer cent “4.5 per cent 


Lhe ditlerential te 
tate a pre cent hy perseg- 
mented forme), 2.5 per cent commogihiuls, 16 5 percent 
ly tes ame per cent vies here ws 
tom ates ate arene of the ervthrocvtes He one 
pattern. Liver function studies, serum biliru- 
and cholesteral, prothrominn tune, serum total 
oroteim, amd cosmetic fragility of the red blood cells 
were normal. The serum comcentrations of vitarnine A 
and (”. and carotene were low (see section on “Spec ial 
Nutritional Scudies ) 

Therapy with oral folic acid, 15 me. daily, resulted 
in striking unprovement in appetite and sense of well- 
being within seweral days. By the tenth day reticulo- 
evtes had reached a peak of 15 per cent, and the 
white cell and platelet concentrations had returned 
i normal values. Subsequent marrow aspiration 
enears were normal. Folic acid therapy was dis- 
cominued after thirty days. When the patient was 
last seen in January 1960 the blood counts and red 
cell indices were normal. His neurological abnormali- 
ies comtinued unchanecd, and maimtenance anti- 
convulsant drug therapy was required to control the 


SPECIAL NUTRITIONAL STUDIES 


Dietary Histery. Since the onset of his neuro- 
logical difficulties in 19359, the patient's cating 
habits have been extremely abnormal. The dict 
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has consisted almost exclusively of carbonated 
beverages, cheese, crackers and candy. Occa- 
sionally the patient ate chicken, potatoes and 
ereen beans (the only ereen vegetable) for 
“Sunday dinner.’ There was little or no desire 
for food, especially for fruits or fresh vegetables. 
Thus the dietary analysis revealed poor intakes 
uf folic acid, vitamin C, protein and of some of 
the vitamin B complex. 

Fol Aad. In September 1958, the fasting 
scrum folic acid concentration was | uug. per 
14) ml. Following the oral ingestion of 1 me. of 
folic acid, the serum concentration rose to 52 
uae. in one hour, followed by a gradual fall to 
§ wee. in four hours. The patient had previously 
heen receiving 5 me. of folic acid daily tor one 
week. According to Clark these data would 
comstitute a normal reaction to the folic acid 
tolerance test (37). 

Vitamin ©. In January 195° tasting vitamin C 
level was 0.07 me. per cent, a value well below 
normal. A vitamin C tolerance test performed 
in September 1958 revealed a similarly low 
fasting level of 0.03 me. per cent, but a normal 
rise to 0.52 me. per cent in one hour and a peak 
of 0.98 me. per cent in three hours. This test, 
therefore, revealed a low serum concentration 
with but slieht desaturation of body stores. 

Vitamin A and Carotene. Studies in September 
1956 revealed a normal fasting serum vitamin A 
concentration of 113 1... per 100 ml. as well as a 
normal vitamin A tolerance test. A repeat study 
in September 1958 likewise vielded normal 
results. On both of these occasions the dietary 
history of poor carotene intake was confirmed 
in abnormally low serum Carotene concentra- 
tions (25 to 41 we. per cent). 

Vitamin By. Repeated gastric analyses have 
revealed tree hydrochloric acid after histamine 
stimulation. The Schilling test in January 1958 
demonstrated 20 per cent excretion of the orally 
administered radioactivity in twenty-four hours. 
Serum vitamin By, concentration was deter- 
mined only after the Schilling test (November 
1958) and was normal (228 uu. per 100 ml.). 

Serum fron Studies. One determination in 
September 1956 revealed a serum iron con- 
centration of 28 ue. per cent with a residual tron 
binding capacity of 370 we. per cent and 7 per 
cent saturation of the iron binding protein. 

Studies Regarding Malabsorption. Roentgeno- 
crams of the upper gastrointestinal tract and 
small bowel were normal on two occasions. 
Results of the oral glucose tolerance test were 
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normal. In Mav 1959, fat absorption studies 
using I['*!-Jabelled triolein were within normal 
limits. 


COMMENTS 


Dilantin has been used as an antiepileptic 
drug since 1938, primidone since 1951, and 
phenobarbital for many decades. [It is curious 
that among the countless patients receiving 
these drugs less than sixty cases of megaloblastic 
The first 
case was described in 1952 in association with 
Dilantin, fourteen vears after the introduction of 
this drug. Surveys, comprising a combined total 
of 534 patients treated with these drugs, revealed 
only four definite cases of megaloblastic anemia 


anemia have been documented /-#/ 


in which other possible causes were elim- 
nated |7,8,/6,27 . 

Forty-seven of the fiftv-eight cases of ant 
have been 
Only two 


megaloblastic anemia 
reported from the British Isles. 
previous Cases have been described from Ameri- 
can clinics | Of the fifty-two cases in which 
the sex and age were given, 3° or ~5 per cent 
were female. In contrast to the age distribution 
in Addisonian pernicious anemia, in thirty-nine 
cases the age was less than forty vears at the time 


convulsant 


of diagnosis. [The voungest Case was that in a 
seventeen vear old female |/7. 

Girdwood and Lenman suggested that these 
anticonvulsant drugs may antagonize folic acid 
because of the biochemical structural similarity 
of their pyrimidine and hydantoin rings to the 
pterody! portion of folic acid |/2). However, the 
addition of these agents to certain microbio- 
logical systems has provided no evidence of 
inhibition of folic acid metabolism. For example, 
primidone had no influence on microbiological 
assays for folic acid and vitamin B,, | /9). Broquist 
added Dilantin to culture media containing 
Surep. fecalis and varying concentrations of 
folinic acid |46). No inhibition of growth was 
noted. Furthermore, the addition of primidone 
and phenobarbital to urine did not interfere 
with microbiological assay for folic acid |/2). It 
is of incidental interest that phenobarbital 
enhanced rather than suppressed the growth- 
producing effect of small amounts of vitamin By» 
in cultures of Lactobacillus leichmannii {47}. 

On the other hand, clinical experience 
strongly supports the concept that these drugs 
are etiologic in the megaloblastic disorder. 
Temporary remissions have been obtained fol- 
lowing withdrawal of Dilantin [2,/5). In another 


Hartmann 


case withdrawal of priomidone resulted m a 
reuiculocytosis of 16 per cent and @radual cor- 
In three instances 
acd theraps, this 
anticonvulsant 


Relapses im 


recuion of the anemia 
lollowing response to ftolx 
agent was discontinued and 
drugs were remtroduced A,// 
curred within four to e@eht months 

Although inhibition of folic acid metabolmm 
by anuconvulsant drugs could not be demon- 
strated in there evidence ta 
suvgYucst that such interference ts operative in 
Hawkins and Mevnell noted slieht bat 
without 


significant 
about one-third of a group al patients reccnw ing 
Dilantin and or phenobartital and suggested 
that this finding was an index of a disturianes 
he Tie 


in nucleoprotein metabolism (27 
cvtosis was readil, corrected ty the adiministra- 
tion of folic acid but not by vitamin By. In two 
cases withdrawal of the anticonvulsant drue- 
dpappearan c of the 


alone brought 


| he dramat« amit 
patient (dase 1) to a much smatlier amount of 
folic acid than previously emploved also suggest 
that further studies should be carried out regward- 
ing the question ol drug interterence with 
acid metabolism. The experience with thr 
patient likewise conhirins pres observations 
that withdrawal of the anticonvulsant drugs & 
not necessary ui folic acid treatment is instituted 

It the development of frank megaloblastx 
ancinia were simply a matter of intericrence with 
folic acid metabolim bv the anticonvulsant 
drugs 27, one would expect a much higher 
incidence of this disorder among epilepuc sul>- 
receiving these drugs. The conditioning 
features for the development of the chnical 
disorder remain unknown. Dietary deficiency 
may play a role. Unfortunately, in the majority 
of cases no mention is made of the dictar\ 
status. Dietary inadequacy was a prominent fea- 
ture in thirteen cases 3). The 
dict was briefly described as adequate im ten 
cases In certain cases 
our Case 1) the muluple nutrivonal dehciencs 
may superhcially appear mild, no one parucular 
facet being clinically marked. In the absence of 
thorough dictary history and nutritional studies, 
such could be overlooked. A poor dictary history 
in some epileptic patients is not surprising 
Those with disease severe enough to require 
institutionalization or those with permanent, 
incapacitating neurological damage (c.g., our 
Case or mental deterioration may be in- 
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capable of choosing or may not desire adequate 
nutrition. In five of the ten cases in which the 
diet was twiefly described as adequate, the 
patients were mentally defective or psychotic 
5.713.257. In all, sixteen of the total fiftv-cight 
patients were deserthed as mentally defective 
or psychotr 

Reeardies of the ctiology of anticonvulsant 
megaloblastic anemia, some folic acid disturl- 
ance scems to play the domimant role. Seventeen 
patients have responded to folic acid therapy, 
alone (248,001, 16.19.21 28,275.27, 9), fourteen 
to vitamin By. alome and 
hive to combuned therapy with these two agents 
Twelve patients failed to respond 
to Vitamin By therapy but remitted prompts 
with folic acid 18... In no in- 
stance was there a valid treatment failure with 
tole 

lhe dominant role plaved by fohe acid seems 
lurther substantiated In the rapid clinical and 
hematological of our patient (Case 
to the ingestion of 54) we. of the vitamin daily, 
accompanied tw oa fall in urmary formimine- 
elutamic acid excretion. (Fie. 1.) Formimino- 
¢lutamuc acid an imtermediate mm histidine 
metaboleun. The formimine group normally ts 
translerred to tetrahydrotolic acid. In folic acid 
deherency states the formimine croup is not thus 
removed, and this compound is excreted intact 
m the urme 

Despite dietary and Inochemical evidence of 
vitamun at no time did our two 
patients present clinical manilestations of scurvy. 
Vitamin deficiency has been considered to 
play an adjuvant role in certaim megaloblast 
states in infants and adults Ascortnc 
acid has been thought to be concerned with the 
conversion of folic to folinic acid | 48.97.57). A 
low fasting serum ascorine acid concentration 
was reported in one patient |27. In another pa- 
tient the vitamun saturation test was normal 
j) In three patients this test gave subnormal 
values initially | 4,77), but in owo of these values 
sulwequently became normal following the in- 
eestion of larger amounts of vitamin C. In four 
patients, treatment with ascorinc acid did not 
improve the megaloblastic anemia | /7,/8,27) 


although in purpura was 
benefited (/7,/8). Purpura in anticonvulsant 
megaloblastic ancmia cannot necessarily be 


ascribed to vitamin C deficiency since in some 
patients with this manifestation, thrombocyto- 
penia was present [6,/6,/8,27). 
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The low serum vitamin By, concentration in 
our patient (Case 1) lacks complete explanation 
since the available dietary history did not suggest 
extreme deficiency in sources of this vitamin. The 
normal Schilling test and the absence of hista- 
mine achlorhydria and neurological findings of 
combined systern disease exclude Addisonian 
pernicious anemia. In anticonvulsant megalo- 
blastic anemia serum Vitamin B;. concentrations 
have usually been normal or at least greater 
than 100 gue. per 100 mil. [2,4,5,72,13,17,27-29). 
In three patients the concentrations were 
distinetly low with values of 45, 40, and 85 uyg. 
per 100 ml., respectively | 74,27). 

Vitamin By, absorption was normal in all 
eleven patients studied | 2,4,/0,/3,18,26-30). Free 
hydrochloride was present in all but four | 7,2,70, 
Hf of the thirty-nine patients tested. Vitamin By» 
absorption was tested and found to be normal in 
two of these patients 2,/0). 

There has been no evidence of significant 
malabsorption in patients with anticonvulsant 
megaloblastic anemia. Diarrhea was described 
in only two patients |/6,29) and was not a 
prominent feature im either. Steatorrhea has 
not been described and was emphatically dis- 
claimed in many of the reports. In our patient 
(Case 1) normal oral glucose, d-xvlose and 
lolic acid tolerance tests and normal stool fat 
provide evidence against any significant absorp- 
tive defect. The oral glucose tolerance test 
was normal in all but two [74,77] of the fourteen 
patients tested. ‘Tests of folic acid absorption 
were normal in the seven patients studied 

I2.13,27'. Some studies to assess fat absorpuon 
were carried out in twenty-three patients 
14,16, 18,24,26,28,29). In nineteen patients 
(including five in whom fat balance studies were 
specifically stated as carried out over periods of 
four to twelve days) the results were definitely 
normal. In one study using ]**'-labelled fat, fat 
absorption was normal [29). In the remaining 
four patients the data are difficult to evaluate. In 
one, the result of “58 per cent absorption” on a 
three-day fat balance study was considered un- 
reliable by the authors [5], and in three the fecal 
fat contents were simply listed as 23, 28, and 38 
per cent (dry weight), respectively [6,7,77]. 

In twenty-two patients studied, liver func- 
tion tests were essentially normal. Some degree of 
iron deficiency due to blood loss probably com- 
plicated the condition in our patient (Case 1), 
but this did not appear to be of importance since 
it did not interfere with the response to folic acid. 


394 Megaloblastic Anemia Due to Anticonvulsants — Flexner, Hartmann 


There is precedent for the production of 
megaloblastic tvpe of anemia by a combination 
of factors. i.e., dietary deficiency and drugs. 
Cartwright and his associates produced an 
experimental porcine anemia which was char- 
“atypical” 
The mul- 


acterized by the presence of some 
megaloblasts in the bone marrow | 52) 
tiple factors necessary to produce and maintain 
this disorder included omission of folic acid and 
vitamin B,. from the diet, the use of antibacterial 
agents to reduce the gut flora, and the admints- 
tration of an antifolic drug. Despite the complex 
conditions necessary to produce this disorder, 
administration of folic acid alone gave hemato- 
logical remission even though this was only 
temporary. The experience with anuconvulsant 
megaloblastic anemia appears similar except 
that the benefit from folic acid seems more 
lasting. 

The fever, abdominal pain, mild arthritis 
and splenomegaly present in Case 1 deserve 
comment. The presence of fever in some Cases ol 
pernicious anemia and its prompt disappearance 
with therapy have recently been re-cmphasized 
53 Fever has been noted in other cases ol 
anticonvulsant megaloblastic anemia |&,/7,2,2/ 
This manifestation disappeared promptly on the 
fourth dav of treatment in Case 1 and did not 
recur. Abdominal pain has been described as a 
complication of Dilantin therapy (54). With 
respect to the arthritis, it is of interest that the 
Coombs’ test was patients 
with anticonvulsant megaloblastic anemia | 4/7 


positive in 


and that disseminated lupus erythematosus has 
been described in association with another 
hydantoin antiepilepuc, mesantoin 55\. Both 
the Coombs’ and L.E. cell tests were repeatedls 
normal in our Case 1. Splenomegaly was de- 
scribed in four cases of anticonvulsant megalo- 
blastic anemia [73,27,28). 

The minimal daily requirement of folic acid in 
man has not been established. Chung and het 
associates have suggested, after analyses of dicts 
of a “healthy population,” that the daily foli 
acid intake of the normal American adult ts 
probably not more than 200 yg. | 50). ¢ hung also 
stated that such an intake is probably more than 
adequate since the diets analyzed were luxurious 
by current standards. The striking response of 
our patient (Case 1) to the ingestion of only iM) 
ug. of folic acid per day fits the concept that 


daily requirements in the normal adult are of 


this order of magnitude. 


| wo Cases ol mevalollast« 
with the use ol Dilantin and bartuturates are 
presented Detailed nutritional studies indicated 
poor dictary habits and in particular tow intakes 
of folic acid. vitamins C and By, and carotene 
l rinaryv formiminoglutanuc acid excretion pro- 
vided further evidence of a tolic acid deherencs 
state in the patient (Case 1) stuched bias 
tant expericn ed te clinical ynd hemato- 
logical remission with the ingestion of 4) ge. of 
folic acid daily. Further studies demonstrated 
no evidence of a malaleorpuon detect of 
\ddisonian pernicious ancmia 

Ilo date no inhibition of folic acid has been 
demonstrated when on\ulsant drug. 
added to certain microlnological system - 
ever, the clinical experience obtained with remis- 
sions. following withdrawal ofl anticonvulsant 
drugs and relapses upon re-institution of these 
drugs, leaves little that these avents are 
concerned with the development ol the megalo- 
blastic anemia. The reported occurrence | 
macrocyvtosts without anemia in a laree 
thon of cpicpt paticnts ree civing thes anti- 
convulsant drugs further supports this conclusion 

\ frequent conditioning feature for the devel- 
opment ol anticons ulsant vulolslast« 
may be the presence ol occult nutritvonal de- 
micnc. ondar\ cluet Sane 
folic acid deficiency state scems paramount 
\ itamin ¢ dehoency ma pla » role some 
Cascs sinc the cietary sources ol ascortm amd 
folic acids are Mild to 
moderate Vitamin dehmency, when present, 


mevaloblastic diworder tnt 


virtualls identcal 
may thy 
does not appeat he necessary or ecven irequent 
Ihe deficiency in carotene m our patents 
probably reflects the dictary inadequacy without 
influencing the megaloblastic picture 

Whether nutritional deficiency i» actually a 
prerequisite for the development of the megalo- 
blastic anemia remains unsettled. However, 
the demonstration of some dictary dehciency in 
manv of the well investigated cases and the 
rarity of frank megaloblastic ancrma among the 
multitude of cpileptx patients ree ceiving these 
anticonvulsant drugs, suggest that malnutrition 


frequently plays a role. 
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Review 


Factors Which Influence the Radioactive 


lodine Thyroidal Uptake Test’ 


Ricnarp R. Grayson, 


Columina, Missoun 


measurement of the alulityv of the thyroid 
to accumulate radioactive todine has 
income an cdiaenestic procedure 

1019). Despite the apparent simplicity of the 
tee sted ana the of tactors hich 
tne the olmerved restits are legion ts 
thee of this review to ompile and evalu- 
ate thee core eTning the sul stare 
ynd conditions which mterfere with the use of 
thes fest te cet thyroid hormane 
t 

has been used to dia@nose thyroid disease 
in mans different wavs. The uptake in the thy- 
rend’ has been measured at Various intervals from 
one to forty-eight hours. The thyroid iodine 
clearance, the thyroid accumulation rate, the 
thyroid aceumulation eradient. the conver- 
sion ratio, the 1’ urinary excretion, and the 
various thyroid scanning procedures have also 
been used. Some of these pre <ecdures hav spec ific 
value im the etudy of thvrord function but the 
twent\-four-hour uptake has been the standard 
test in most medical centers and the discussion 
in this paper will largely be confined to this test 
When clinical olwervations have been inade- 
quate to permit any generalizations, pertinent 
animal or im titre experiments with posubie 


clinical implications are cited 


NORMAL VALUES 

The normal values for the twentv-four-hour 

radioiodine thyroidal uptake test are generally 

considered to be as follows: Low, 0 to 15 per cent: 

normal, 15 to 45 per cent; hich, 45 to 100 per 
cent. 

An exact statistical expression of normal values 

is not powible because of the difference in 

measuring technics and because of the difference 


of frequency distribution and range of “normal” 
uptakes in different geographic areas. Cassidy 
and Vanderlaan [25|, for example, compared 
the radioactive iodine uptake values of ninety- 
one normal persons in Boston, Massachusetts, 
and 125 euthyroid people in La Jolla, California, 
and found that 39.2 per cent of the subjects in La 
lolla had uptake values below 20 per cent 
whereas in Boston only 9.9 per cent of the sub- 
jects had values below 20 per cent. 

In a survey of 2,477 tests Werner | 727) found 
the range of normality for the twenty-four-hour 
I'*' uptake to be 15 to 45 per cent. About 16 per 
cent of all patients had uptake values in the 
region between 40 and 54 per cent. Virtually no 
normal persons had values in excess of 55 per 
cent or below 9 per cent. In 385 cases of hyper- 
thvroidism, values were less than 45 per cent in 
14 per cent, but none was less than 40 per cent. 
In hypothvroidism, the number of patients was 
small but the overlap into the normal range 
seemed to be of the same order of magnitude. 


GENERAL PATHWAYS OF IODINE METABOLISM 


The drugs and toxic substances which affect 
iodine metabolism usually act at discrete sites in 
the steps involved in the formation and release 
of the thvroid hormones. A detailed description 
of hormonogenesjs is bevond the scope of this 
review but Fieure 1, modified from the excellent 
review of Berson [/7), schematically presents the 
prevailing concepts and provides a scheme of 
reference when the actions of antithyroid sub- 
stances are specifically considered. Tables | 
through mt provide summaries of factors which 
influence I'*' uptake. Table tv lists factors which 
do not influence I'*' uptake. 

It is helpful to consider thyroid iodine metab- 
olism in three general categories: (1) Jodide trap- 
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POSSIBLE SITES OF ACTION OF DRUGS AND FOODS 


ON THYROID 


awe” 
- 


THYROGLOBULIN 


THYROIDAL 
lODINE 


4. Inhibition of 
Organification 


3. Competition for 
Thyroid I~ Trap 


Decreased I” Availability 
( Vasoconstriction) 


|. Changes in 
FOOD 


IODINE METABOLISM 


inhibition of 
Proteolysis of 
Thyrogiobulin 


6 inhibition of 
TSH Action 
or Release 


& PLASMA 
WATER 
EXTRATHYROIDAL 
INTERSTITIAL FLUIO 


POOL 


URINE 


Fic. 1. The pathways of iodine metabolism are shown schematically, adapted from Herson // Six bow 


interference with normal thyroid metabolism are described which may cause variation: im the thyrodal uptake of 
radioactive I'**. Examples of drugs which cause interference at these sites are: (1) Changes in sere of pool: 
(2) decrease in iodine availability: vasoconstriction induced by epinephrine; (5) Competition for sodine trap: 


thiocyanate; (4) interference with “organification”’: Giourecnl; (5) changes in rate of proteolyes of 


and (6) change in rate of release or action of thyrotropin: thyren Ahormonr. 


triiodothyronine and traces of other iodo- 
thvronines. (3) Hormonal relraw: The iodinated 
amino acids are liberated trom thvyroglotulin 
by proteolytic enzyme(s) secreted by the thyroid 
cell. The iodotvrosines are selectively deiodinated 
within the thvroid follicular cell but thyroximn 
and triiodothyronine are spared and permitted 
to enter the blood stream. 


ping: Iodide is selectively concentrated within 
the thyroid cell to provide the substrate for 
subsequent steps. (2) Hormonal synthesis: The 
next series of reactions involves the activation of 
iodide by oxidation, with sequential iodina- 
tion of tyrosine residues of thyroglobulin to form 
the mono- and diiodotvrosines. Conjugation of 
the iodotyrosines gives rise to thyroxin, 3, 5, 3’ 
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DiI TYROSINE (Ts) 
MONOIODOTYROSINE — T (Ts) 
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Om 
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EXTRATHYROIDAL 
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lhe thyroid eland is under the direct recula- 
tion of the anterior pituitary by means of 
thyrotropin and indirectly subject to hwpo- 
thalamic control by mechani: which remain 
larech undefined 


\ermal Requirements. Ketore consideration of 
the important subject of exogenous iodine and 
as cause of decreased thyroidal 
uptake, it is necessary to define the daily require- 
ments and the average intakes of iodine prev- 
alent im this Country 

The recommended iodine intake for adults 
needed to satiefy physiologic requirements is 2 to 


1960 


Taste u* 
POTENTIAL CAUSES OF Low UpPprake 


Heavy metal administration 
Mercury 
(Cobalt 
\reenic 

(-ostrogemic foods 
Peach, pear, strawberry, spinach, carrot 
Peanuts 

Pemecillin 
(hilortetrac ye line 
Chioramphenicol 
Sulfonamides 

Morphine 

pene phrine 


* Substances listed im this table are considered to be 
unconhrmed im man. 


SND ENPERIMENTAL FPACTORS WHICH WAY 
INCREASE UPTAKE 


lodimne detheoency 

(Chrome liver disease with dietary iodine deficiency 

Kebound phenomenon following withdrawal of anti- 
thyvrow! drues 

Nephrosis 

Estrogens 

Low serum chlorides 

Soy bean meal, cellulose and bulk producers 


Taste tv 
PAC TOMES APPARENTLY Dt) NOT INFLUENCE 


Mercurial diuresis 
Malabsorption syndrome 
Increased glomerular filtration 
Decreased glomerular filtration 
Sedatives 

Reserpine 

Pentobarbital 


4 we. grams per kg. of body weight per day |). 
No special requirements dependent on sex, 
physical activity, pregnancy or lactation are 
recognized. The mean daily normal thyroidal 
accumulation of iodine is about 75 ue. and 
the average daily urinary iodide excretion is 
about 150 we. |/7). It is probable that an intake 
of 200 we. in an adult weighing 70 kg. is op- 
timal 52). 

Actual Normal Daily Intake of Iodine. lodized 
salt in the United States contains 0.01 per cent 
potassium iodide. If an adult takes 6.2 gm. of 
salt daily, calculated as the usual American 
salt intake, he therefore ingests 620 yg. of 


‘ at re, 
a: 


400 


potassium iodide, equivalent to 474 ug. of iodine 
According to Beierwaltes | //), the average person 
living in Michigan and using iodized salt ingests 
4 total of OVU to SUU ye of iodine a da\ Ralls Ao 
estimated the dietary intake of iodine of eieht 
normal persons on an ordinary dict, living in the 
New York area, Ww be about 126 uy. a da 

What is lodine Excess? Intake of todine in 
excess of the \ alues quoted ill entualls lowct 
the thyroidal I'*! uptake of a person. The amount 
of iodine necessary to depress radioactive todine 
uptake has been determined in the case of 
hyperthyroidism (42). One milligram of socick 
daily for four days appeared to he the minimal 
effective dose that will inhibit the thvrokd 
accumulation rate. This value, of Course, TH 
not be applicable to euthvroid peopk 

In acute experiments in which stable socdide 
was added as a carrier to I*** and administered 
to iodine-deficient people, the proportion of the 
radioactive dose that was accumulated tow the 
thvroid was independent of total iodine below 
15 me.. but when larger amounts were given 
progressively smaller fractions of the radioactive 
dose were accumulated |//4 


THE MECHANISMS WHERI RY EXOGENOUS 
REDUCES THE THYROIDAT LPIANI 


lodide Dilution 
body iodide pool causes a decrease im the 
thyroidal I'*! uptake by lowering the specihic ac- 
tivity of body iodide. The uptake of the radiw- 
‘odine by the thyroid gland does not indicat 


lodide added to the total 


the gravimetric amount of iodine trapped, but 
simply represents the percentage of the total stable 
iodide pool trapped in the same period of time 
(5,107). Thus an enlarged iodide pool due to 
added iodide results in a lower uptake, and a 
contracted pool due to iodine deficiency Causes 
an increased uptake of 

Inhibition of IT hyroxin Output 
the dilutional effect of iodide upon the radio- 
active test. iodide inhibits thyroid hormone 
synthesis and release under certain circum- 
stances. This effect of iodide, of course, has been 
used therapeutically for a long time in the 
treatment of hyperthyroidism. Means (73) found 
that the smallest daily dose of iodine whi h, 
with any certainty, will produce a maximum 
‘nhibition of the basal metabolic rate in thyro- 
toxic people is 6 mg. 

Some of the theories concerning the anti- 
thyroid action of iodide follow: 

(1) By interfering with the iodination mecha- 


In addiuon to 
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nism of tvrosine necessary to form the precursors 
70,991 15. 
Two sueeested mechanisms for this are 
Decrease m the etlectinve concentration of 


of ctri-iodothvronine and thyvroxime 


hyvpoiodous ach, a postulated active form of 
uxtide and (hb 
mental iodine. I. in the mactive form of i. 


trapping of available cle- 


By chemical action on the thy 
hormone at poe alter ite release trom thee 
pituitary gland 42). Some support lor this View 
is in) the feo ale al thyrotropin 


lw iodine Ite ele’, however. that 
tropic hormone ty mveolved om 
55.7% 

yemeis) which releases thyroxine trom chev rer 
vlolmilin 

Occasonall\ m 4 patient tr ke 
longed rods of tame with in Drom 


vintet 


asthma for example, myxedema and 


will op AL dare 
Inasmuch as in large numbers of asthmatx 
nis treated thv alm chap thant 
che velop, 17 ole vente? co 
cept ts the report of Greet Pi that he was unalek 
ta) cle teat etles ton the « 
ratc ol thvrox! hormone five 
sulyects 

For further detail concerning the actham of 
podide. readet i* rele rreal ta) the 


review In Vanderlaan and Storr 


Lxogenous uxiine may conn clrugs, 
iodized salt. foodstuffs and x-ray contrast «lia 
Evaluation of all these wurces of 
be routine im the interpretation al 
uptake test results. Lugol's solution, for example, 
cContaitis me ol per drop 
Potassium iodide and other sodides are present 

(Table v.) Administration of these preparations, 
therefore, will produce lower thyroidal uptakes 
of radioactive iodine (RAT) 

Vitamin Tablets and ledized Salt. Rohn and 
Nichols [62) reported interference with the up- 
take of RAI during the administration of 
vitamin-mineral mixtures. Eight cuthyros per- 


sons were given Gevral,® which contains 0.5 mg. 
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V 


REPRESENTATIVE List 


Prepear 


Venount of \vailabie 


lodine Dails Hypothetical Absorbed 


Daily Dose of Drug 


Miner al 

tablets daily (520 me. potas- 98 000 1,280 me. of potassium iodide 
per tabiet) (77 per cent sodine ) 
Agent: 

2,466 2 em. of 3 per cent cream (100 
bee che “re per cent Vioform contains 4! 
per cent Vw per cent iodine) 

percent bherally to wounds 400) 2 em. 

tablets 100 2 tablets of 4 to erm. of pow- 18.400) 8 gm. of powder 
per cont per came of 

Drugs 

poate eth»! 

| tablet 650 times 128.000 2 em. (64 per cent iodine) 
bev 


ol potassium iodide per capsule. In only three of 
these sulmects was there a aenificant difference 
in the RAIL uptake after daily administration, as 
compared with control values. In the first case 
the value was 37 per cent before medication and 
13 per cent after medication. In the second 
case, the value was 35 per cent before medication 
amd 24 per cent after medication. In the third 
case the value was 62 per cent before and 16 per 
cent after taking one capsule of Gevral daily for 
une week 

The evidence suggests, therefore, that the 
amount of jodide present in some vitamin-muin- 
cral tablets, administered once daily, is sufficient 
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to lower significantly the I'*' thyroidal uptake at 
twenty-four hours if the person is iodine-deficient. 

If one compares these result with the RAI up- 
takes found in the patients described by Kelsey 
et al. |6/) before and after the use of iodized salt 
in cooking, it will be observed that the results 
are similar. Fifty-four inmates of a mental 
institution, who had been receiving non-iodized 
table salt in their diet for a prolonged period of 
time, were studied. Before the use of iodized salt 
nineteen of these fifty-four patients had an RAI 
uptake of over 40 per cent. Of these nineteen 
patients, cighteen had normal protein-bound 
sodine values and normal radioactive protein- 


402 Factors Influencing I'*' Thyroidal U ptake 


LABLE VI 
IODINE CONTENT OF FRESH, POM 
99747 
lodine 
Weight 
(Content 
ol (Content 
ug. ke. ol 
food Average ol rr aye 
edible 
Serving Serving 
portion 
vin 
ot tood 
Banana 200 150 
Caulitiower 1.200) OA) Z 
Spinach wi 1 
Sweet cherrs 5 1H) 
Sardines 284 
Halibut 
Herring 520 TLL 5? 
(lod 1 4635 4 
Cod liver oil 5 4) % 
Haddock +180 1M) +1. 
(Oysters > tLe 
Lobster 1000) 


bound iodine values in the blood. Iwelve of 
these patients were tested again alter sodized 
salt had been introduced into the cooking at thr 
instituuon. The median RAI uptake before the 
use of iodized salt was 49 per cent and the 
median uptake after the use of sodized salt 
was 23 per cent. The conclusion reached by 
these authors was that the iniual high values 
were due to iodine deficiency. The subsequent 
values, therefore, probably represented “nor- 
RAI uptakes. 

lodine in Foodstuffs. 
has been said to provide enough dietary sodine to 
lower the thyroidal I'*' uptake. There appar- 
ently have been no studies specifically performed 
to investigate this question. However, a brict 
review of the iodine content of certain foods 
particularly rich in iodine will serve as a re- 
minder that the patient can obtain rather large 
amounts of this element from this diet. Foods 
which do not come from the sea, of Course, ma‘ 
vary in their iodine content, depending on the 
iodine concentration of the soil in which the 
were produced. (Table v1.) 

lodides in X-Ray Contrast Media. Most of the 
contrast media which are used to demonstrate 


An CXCESSIVE scalood dict 


organs and other spaces radiographically con- 
tain large amounts of iodine. In some of these 
media, iodine is released from its organic binding 
as iodide, and swells the total body pool; this 
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excess todule decreases the radwectiwe 
uptake by the thyrou 

Even barium sulfate used in eastrointestinal 
radiography has been (without 
documentation) as an inhibitor of the uptake 
test because of iodide present as an 
Barium sulfate (U.S.P.. for radioloex 
diagnosis) contains lew than five parts of total 
iodide and sodine per million weight | 77 
About 200 em. of sullate powder used im 
the routine radwloex examination of the 
vastrointestinal tract would therclore prowl 
less than | me. of iodine per cxamunation. Ewen 
if all the sodine were abeortbed, the amount of 
barium sullate in a single dow probably woukl 
not significantly affect the thyrondal uptake 

The iodinated compounds used in cholecystoe- 
raphy larwe of 
tw 65 per cent and despite the tact that 
these substances are usually excreted] shorth 
alter administration, there a Variable 
which remains in the body for proloneed perc 
and is devwdinated imiore ox ret acing 

Shnecriand il 


depressed uptake otf raclwaactive 


lourmd that the perma! of 


Te m the cuthvron! 
usually less than four weeks, and im the hyper- 
thvrow patient, one werk of lew 
ever, a wide variation in the rm cm te 
to the effect of Proodax. Newman and ( upp 

cheven 


the ths- 


similar 
euthyroid patients 

roidal uptake was reduced to lew than 10 per 
cent in all of them durnme the tiret week alter the 
In ten patients the 


hav made 


administration of Prodax 
uptake had become normal withm thiarty 
the other patient required lortv-twoe dave te 
return to normal 

Inhibition by iodinated compounds used tor 
visualization of the eallbladder differs im dura- 
tion, depending on the type of compound used 
The uptake in seventy-four sulyeets before 
and after the administration of topanos acid 
(Telepaque*) was markedly reduced for the first 
few davs and was restored to within ¥) to 
40) per cent of control values at the end of one 
week The sulsxequent rate of recovery 
approximated 1 per cent per day. Restoration 
of the average was about Of) per cent compicte 
at thirty davs and about %) per cent at saxty 
days. lodipamide (( holografin®) 
intravenously to seven cuthyroid sulyects de- 
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creased the uptake of I'"' for an average of about 
three months 

iodinated compounds used in intravenatus 
pyelography may interfere with the RAI uptake 
lor as lone as one month ). The effects of 
wulmtances such as poppy sed onl 
ued im mvclography and broncho- 
eraphy on the 1" uptake test have not been ade- 
quately studied, although u mw known that in 
“nne Cases the uptake may be usclew as a diag- 
tel for function for as long as one 
of more vears | In one case | the uptake 
wae zero one vear alter a bronchoeram had 
heen with 

Studies sugeest that the prolonged cflects 
on parameters of thyromd function are 
ont to the ue of the eulmtance in bron- 
chography and myelography, but include oral 
material is absorbed 
and stored in an unknown «te. There is a con- 
unual release of in Quantities sufficient to 
the thy rascal uptake and clevate the 

The thyroidal uptake was depressed for 
$45 dave (the duration of the study) in four 
ulmects whe recened te 2? orally. 


as well 


the uptake of 
the to the range olmerved in 
hv perth Cine humdirecd and three pa- 
wath im the coiter arca of 
Miemloga. Argentina, were found bw 
ami co-workers to have mean twenty. 
lour-hour thyroidal uptake of 58.6 per cent. Well 
over half of the aulyects tested had uptakes 
ereater than 5°.” per cent. A samilar croup of 
patients living im the endemic otter arca of 
Hailadores in the Venezucian Andes, where the 
dict was studied by Roche 
and hee group There were eighty-six adults 
with custer whe had an average forty-crght-hour 
thyronial radiotadine uptake of “6 per cent of the 
done adaunmtered, the uptake was 68 per cent in 
twenty four nonm-goitrous adults, and “9 per 
com in twentyv-cieht children. The fortv-cight- 
hour uptake values in seventy cuthvroid adults 
in Caracas, the capital of Venezucla, bv com- 
parkhon, averaged 37 per cent and gave a 
frequency distribution curve «amilar to that 
found in Boston, Massachusetts 

In ten of twenty patients on the Kempner 
rice regimen, which is low in salt and undoult- 
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edly also in iodine, uptakes increased to 46 per 
cent or more after three months on the diet | 73). 


FOODS 


Certain foods eaten by man and animals are 
known to be @oitrogenic because of chemical 
constituents which interfere with iodine metab- 
olism. The precise mechanism of interference 
is as vet ill-defined, but appears to be at 
the level of “organification.”’ Progoitrin is a 
thioglvcoside present in many plants of the 
Brassica family, including cabbage, turnip, 
rutabaga, rape, kale and chou-moullier |6,28,4, 
1%). The probable structure of goitrin isolated 
from vellow turnip and white turnip root and 
wed, and from the seed of cabbage, kale and 
rape, was determined by Astwood, Greer and 
Ettlinger in 1949 to be 1L-5-vinyl-2-thio-oxa- 
zolidone |6 


CH,—-NH 


H,C=-CH—-CH——O 

This material is liberated from its glycoside 
complex by a thioglycosidase contained in the 
plant or seed itself. Cooking destroys this 
enzyme | 46 . The consumption of raw vegetables 
of this class or of vegetables allowed to stand 
after mashing or freezing before cooking should 
be looked upon with suspicion in this regard. 
This chemical is equal in antithyroid potency 
to thiouracil |45|. The plants mentioned contain 
as much as 400 mg. of vinvl-thioxazolidone per 
kilogram of wet vegetable. 

Recent studies |/37) by Greer and Deeney 
indicate that, contrary to expectations, hydroly- 
sis of progoitrin to goitrin occurs within the 
bady im the absence of the exogenous thio- 
elvcosidase (myrosin). Progoitrin administered 
in a single daily dose of 1 em. was found to be 
an effective agent in the treatment of thyro- 
toxicosis in one patient. 

Chou-moullier, a forage plant for cattle, 
appears to be responsible for a significant 
amount of endemic goiter in Tasmania and 
Australia by providing a goitrogen which 1s 
transmitted in the milk. Clements and Wishart 
28) injected extracts of chou-moullier into rats 
and noted a reduction of I'*' uptake by 94 per 
cent. Goitrogens from other fodders may also be 
transmitted in milk. 


- 
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Cabbage causes goiter in rabbits | 26), but has 
not been demonstrated to be goitrogenic in man 
‘44\. There are only two reports of goiter in 
human beings due to the ingestion of foods (other 
than the milk goiters in Australia and Tasmania 
Fisher, Epstein 
39' in 1952 a goiter (stroma cibaria 


in one patient described by 
and Pashkis | 
developed due to the excessive ingestion ol 
rutabaga, turnips and cabbage. The twenty- 
four-hour radioactive iodine thyroidal uptake in 
this case was 8 per cent; seven months later, after 
removal of the foods in question from the dict, 
it was 19 per cent. Goiters are said to have 
developed in a group of Belgian monks in World 
War 1 who were forced to eat large amounts of 
rape seed and cabbage (73 

Arachidoside. A newly recognized givcoside, 
arachidoside, in the red skins of peanuts (ground- 
nuts) Causes 772,773). The 
goitrogenic action of this substance is prevented 
by the administration of potassium iodide 
There is no evidence that thiooxazolidones o1 
present in the 


goiters in rats 


Cvanogenetic glycosides are 
peanut. The twenty-four-hour [**' excretion in 
rats fed diets containing groundnut substances 
was increased, indicating a diminished thyroidal! 
uptake. There are no reported studies on man 

Soy Beans. A new mechanism of goitro- 
genesis was suggested by Middlesworth |74, in a 
study of the action of soy meal in rats. He noted 
that soy meal is the only goitrogenic agent 
known, other than thyrotropic hormone, that 
produces a high twenty-four-hour radioiodin 
uptake. The fecal excretion of I'*' after labeled 
thyroxine was given intraperitoneally was dou- 
bled in rats fed soy flour. Inasmuch as the total! 
fecal mass was also twice that of control animals, 
the effects of adding cellulose and bran to the 
control diets were also studied. These substances 
also increased both fecal mass and labeled todine 
excretion. Increased fecal excretion of labeled 
thyroxine in soya-fed animals has been con- 
firmed [9). It was shown that the increased 
excretion of labeled iodine was not dependent on 
increased biliary excretion. 

The goitrogenicity of soy flour can be at- 
tributed to excessive fecal loss of organic iodine, 
which increases the requirement for thyroxine 
synthesis and increases iodine deficiency. It is 
unlikely that a similar mechanism can induce 
goiter in man because the relative amount ol 
thyroxine entering the gut is much smaller in 
man than in the rat [57,729). Studies of this prob- 
lem in man will be of great interest 
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Cyanogenctw Glycondes. The effect 
ul cvanides released from cvanowencic ¢lvooudes 
in the Brassica and in certain other plants has 
been suspected but never established (4). Some 
cvanides probably can act directly on the thyrond 
amounts of cvanide are trantiormead tw enzv- 


lhe guitrogenc ctlect of thea anate 


gland Alen. a. that “nall 


is well known Wy Plant RAJ ye hate 
not vet been unphlcated in human diseases, baat 
cvamidc tumes have been tlamed for hy 
thvroidism and lollow ing uccupational 


exposure 


Mans compounds with an cleetrum- 
donating Zroup on the « sat ov 


ol thvrond hormone «heme ale 


inciude the sullonamnules, the 


iree aromatic hydroxy! croup are present m the 


hese sulstances mas act tn hurling 


formed in the eland 


\ulfomamide of the cls 


nor of thirosal | 


the formauon of thyvroxin and 
almost « ompictely, but the 
capacity remains unaltered. In an experiment 
ha hy 2 prt cor was added ta 
the diet of rats the average wereht of the thyrond 
increased 150) per cent in ive wee ke 

Both TOU (hbrinaw* 


the dose range in the treatment of dia- 
betes 19. Carbutamide was found to be thirteen 
4s potent an agent im the rat as 
sullaguanidine and 1/ 20th as potent as propyl- 
acil he vintcrs ed tw 
were inhibited bw exces saclude 2). Six of nine 
patients in an acute study 7/9 had a decrease im 
the twenty-four-hour |'*' uptake of more than 2) 
per cent of the control values with cartaitamade, 
and four of the same nine patients when later 
tested with tolbutamide had a samilar 20 per cent 
decrease. Although carbutamide suppressed the 
1'*' uptake little or not at all in some cases, there 
was a rise in the uptake far above the inmal 


level when the drug was discontinued. It ap- 
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peared that, im general, carluitamuide is twice as 
an antithyvrosd agent tolbutamide 

Pan imo veal (PAS) Kalint, fraser 
and Hanne 7 im 1954 reviewed nine cases of 
hypoth awociated with @onter in tuber- 
culous patients undergoing therapy with PAS. 
Sutherland //6 stuched five patients who were 
recening 12 em. of PAS daily and found that the 
uptake at twent\-lour-hours was re- 
duced trom 20 per cent before therapy to 14 per 
comt after one week of PAS therapy In three 
patients recening PAS for twenty-one to thirty 
clave the mean uptake recluced 
Miter the 
stopped there wae an mncrease in 
em. of PAS caouwd compicte 


the uptake tow three to ten davs 


Si 

PARA Rats fed 2 
per cont PABA im their diet had a @) per cent 
im weights as compared to 


Fats when «ular group al 
rate wae abe fed | me. of tocdide per 
em of chet, the efiect of the 
PABA wae completely nullified 67 

Re om lheee cass of mv xedema with 
wmter have been reported m patients treated 
with reeoremmeal ointments for lee ulcers | 27) In 
each the urmary excretion of radioiodine was 
below 10 per cent in forty-cight hours. These 
Ff ates, however, were all performed 
mare than three dave after the use af revorcinea! 
mntment had been dmcontinucd and sly 
represent thee Pes per ay of the theron gland 
which hae pet been released from inhibstors 
of an antitthvrowd drug 

Demiach and Frazer injected resorcinol 
mie fate to admunimetration of radioactive 
uxiine tracer and found the thyroid iodine up- 
take 10 to 20 per cent of that found in control 
rate: this was comparable to the maximal 
reduction in uptake caused by thouracil under 
amilar experimental conditions, When the 
rearcinal was administered orally instead of 
parenterally there was a emalier but still definite 
antithvrosd effect. Rosenberg (97) also confirmed 
the decrease in I'*' thyroidal uptake in rats given 
resorcinol 


SEDATIVES 


Many sedatives ameliorate to some extent 
the svinptome of thyrotoxicosis; therefore, it is 
important to determine whether of not thes 
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influence iodine metabolism in such a way as to 
affect I'*' uptake. Wase, Repplinger and Foster 
125) studied I'*' uptake in rats and found that 
the administration of thiopental reduced thy- 
roidal uptake of iodine in rats by 82 to 89 per 
cent. They found no effect with pentobarbital! 
(Nembutal®), vinbarbital (Delvinal®) or tri- 
bromocthanol (Avertin®) therapy. The adminis- 
tration of reserpine also has been shown to be 
without si¢nificant effects on I'*' uptake in thy- 
rotoxicosis | 27). 

Findings in a series of thirty-one euthyroid 
and twelve hyperthyroid patients [739] indicate 
that the administration of promazine, mepro- 
barate, hydroxyzine, or reserpine in the usua! 
therapeutic doses for a period of ten to twenty- 
one davs does not alter the thyroidal I'*' uptake 
or the serum levels of cholesterol and protein- 
hound iodine im euthyroid or hyperthyroid 
patients. 

VUeprobamate. Yohalem (735) in a study of the 
eflect of meprobamate (Equanil,” Miltown®) in 
tem patients with hyperthyroidism found that, 
despite the symptomatic improvement provided 
by 400 me. of the drug taken four times a dav, 
the radioiodine uptake test was not altered. A 
different conclusion regarding the effect of 
meprobamate on I'*' uptake was reached by 
Friedel! |38| who did a double blind study on 
twelve cuthvroid people, using a placebo in one 
group, meprobamate 400 mg. three times a day 
in the second, and meprobamate plus 0.5 mg. 
of benactyzine hydrochloride (2-diethyl-amino- 
ethvl-benzilate (Suavitil®)) three times daily in 
the third series. The average initial twenty-four- 
hour uptake was 49 per cent. After the placebo 
therapy, it was 44 per cent; after meprobamate 
therapy for three weeks, it was 33 per cent; and 
after the combination of meprobamate and 
benactyzine therapy, the average uptake was 
28 per cent (in seven patients). The range of 
values initially was from 35 to 62 per cent and in 
the last group mentioned, the range was from 9 
to 38 per cent. 

Morphine. Data concerning the effects of 
the administration of morphine in man are not 
available. Chronic administration of morphine 
reduced the thyroidal iodine uptake in rats 
(two weeks of a daily dose of 2 mg.) approxi- 
mately 50 per cent [95]. The thyroid weights 
were the same as in the control groups. Histo- 
logical findings and simultaneous protein-bound 
I'** sue@est that morphine interfered with the 
release of thvroid-stimulating hormone of the 
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anterior pituitary in some manner. The effects 
of morphine on iodine metabolism need to be 
determined in the presence and absence of 
addiction in man. 

Bromides. Bromides are included in the list 
of inhibitors of RAI uptake not because bromide 
itself is an inhibitor but because some prepara- 
tions of bromides may be contaminated with 
iodine. The bromide ion itself does not interfere 
with the enzyme systems for iodinating tyro- 
sine [ 734}. 

Williams and co-workers [732,/33) adminis- 
tered sodium bromide to rats and found that the 
thyroid uptake of I'*' was not affected but an in- 
creased rate of excretion of the isotope in the 
urine occurred. Sodium bromide, 3 gm. daily, 
given to five patients for four weeks with sub- 
standard doses of thiouracil did not cause dis- 
cernible potentiation of the antithyroid effect of 
the latter. Sixteen patients tested with radio- 
iodine were given no Carricr iodide, but received 
2 gm. of sodium bromide. No difference was 
observed in the response of these patients and the 
ones given no carrier. No thyroidal I"*' uptakes 
were determined however. 

Therefore, it seems clear that the bromide ion 
by itself does not interfere with the collection of 
iodine by the thyroid. 


MISCELLANEOUS DRUGS 


A large group of unrelated chemicals which 
affect I'*! metabolism have been studied. Some 
of these have been investigated only in the 
laboratory, however, and it may be that the 
effects in man differ. 

Heavy metals, including arsenic, copper, lead, 
mercury, silver and zinc, have been found to 
interfere with iodine uptake im vitro by thyroid 
slices [705]. Inhibition of thyroid function in rire 
has not been similarly produced but the possible 
effects should be investigated. 

The monovalent anions investigated by 
Wyngaarden and his group [/34] were shown in 
vitro to inhibit the iodide concentrating mecha- 
nism (iodide trap) of the thyroid gland. These 
substances included perchlorate, chlorate, io- 
date, bi-iodate, hypochlorite, periodate and 
nitrate. The action of these compounds was 
similar to that of thiocyanate. 

It is of interest to note that perchlorate was ten 
times as potent and nitrate 1/30th as potent as 
thiocyanate in causing release of iodide previ- 
ously collected by the thyroid. The mechanism 
of action is that of competition with iodide ion 
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for the thyroid todide concentration mechanimm, 
as it as for thocvanatc. Potassium pore hlorate 
has been used successfully in the therapy of 
hyperthyroidism in both adults and children 
(75,106). Gedlev and Stanbury [4/) in 1954 
found that the administration of 6) me. daily 
of potassium perchlorate to thirteen hyper- 
thyroid patients lowered the twenty-four-hour 
RAI thyroidal uptake markedly within two 
weeks after medication was beeun. The mean 
control uptake “was 77.5 ier cent, with a fares 
from 60.7 to 108 per cent. The mean uptake dur- 
ing perchlorate therapy was 15.9 percent, with ow 
range from 3.4 to 38.8 per cent. Only three up- 
takes were above 20) per cent 

Thocyanate, a monovalent anion, was of more 
clinical importance in the past when tt was used 
widely as an antihypertensive agent. In nine of 
fifteen cases of myxedema resulung from the u« 
of thiocvanate (75) it was found that the twents- 
four-hour I'** uptake was lew than 10 per cent 
during the period of high thiocyanate 
levels. Withdrawal of the potassium thiocs anate 
medication from these patients resulted] im a 
prompt sulbadence of myxedema, dmappearanc 
of Ww hen present, and a marked although 
temporary increase in the twenty-four-hour 
uptake In coven Cases the uptake 
rose to above 45 per cent of the ingested dow af 
radioiodine 

Cobalt has been implicated in the production of 
Lithe 67. 


hypothyroidism with goiter 
for example, reported five 
in children receiving a cobalt and iron prepara- 
tion for anemia. In only one was the |'*' uptake 
studied. The twenty-four-hour thyroidal uptake 
was 44 per cent hve days after withdrawal of the 
drug and 17 per cent six months later. The value 
recorded initially perhaps represented a rebound 
phenomenon 

Roche and Layrisse |@3) measured the twenty- 
four-hour thyroidal uptake of I'* in twelve 
adult euthvroid subjects receiving cobalt. Within 
a week after starting administration of cobaltous 
chloride in a uniform dosaec of 4) me. given 
orally three times daily the thyroid! uptake in 
most cases was e@reatly reduced and by the 
second weck was near zero; the valucs rose 
toward normal after cobalt was discontinued 
These authors subsequently treated two patients 
with hyperthyroidism with cobaltous chloride 
successfully prior to thyrosdectomy 

There is some dispute about the effects of 
cobalt, however. Jaimet and Thode [58) found 
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thy rod 
€ er 


change im ther 
(thyvrowd uptake, rato and 
walivary radmuctivity) in fifteen children treated 
with cobaltous chloride in a dosage up to 6 me 
per ke. per day im the form of a cobalt-iron 
preperation for ten weeks: two other children 
showed a lowered thyroidal uptake after one 
course of cobalt but no eflect following a «ccond 
course. Seott and Reilly $97 found no difference 
m the thyromial uptake of rate treated with 
colmltous chiorule in a dosage of 69 me. per day, 


a Compared to control rats 
Lieht patients treated for hyper- 
thee wath col and 


were 


ment both and leheorators parameters 
occurred im fiwe 4&7. The twentv-four-hour 
uptake was lowered bw a daily doxe of 300 me 
of the drug from hyperthvrond levels to values 
ranging from 17” per cent of the administered 
dase down toe zero m fear otal mee ts 
nlenece that colmelt interteres 
with uptake and of rodine 

(Rutazolidin*®: was shown to 
marked’ depreesom of the radioactive 
Linsk et al. in a study of 
thiarteen tits I he twenty-four-hour 
uptake was measured before and after four days 
of therapy (800 me. per dav). Uptake varied 
between 20 and 54 per cent before administra- 
non af phenvilttazone and between 5 and 13 
per cent alter admunimtration of the drug. 

lome Drug: lt common know ledec 
that such thiouracil, propvithiouracil 
and methimazole depress the twenty-four-hour 
uptake test values. What is le commonly 
known t the fact that after withdrawal of these 
drugs there i a period of heh RAI uptake, which 
persists for approximately five dave beginning 
with the «cond dav of withdrawal. For a dav or 
two after the rehound there may he a second 
low uptake phase before the normal level is 
regained It would seem wise, then, not to 
attempt the radiotocdine test for a period of at 
least one week following withdrawal of anti- 
drues of this claw 

litamen A. For an as vet unexplained reason, 
vitamin A deprewes the I'"' uptake. Logan | 68) 
tested the effect of the oral administration of 
30,000 1. U. of vitamin A acetate daily for 
twenty-one to seventy-seven days in seven peo- 
ple. The twenty-four-hour uptake before treat- 
ment ranged from 21 to 68 per cent and the 
values after treatment ranged from 14 to 32 per 
cent. etre, however, vitamin A at! 10°°M 


uptake 
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concentration had no effect on the I'*' uptake 
105 

Saluylates. Brief and protracted administra- 
tion of sodium salicylate in doses up to 9 gm. 
daily in human subjects produced decreased 
thyroid function as measured by serum protein- 
bound iodine levels and radioactive iodine 
thvroid uptake. The mean reduction in the 
twenty-four-hour uptake of I'*' was 43 per cent 
of the control value in patients who had received 
6 to 8.1 em. of salicylate for cight to fifteen 
weeks | 7). 


HORMONES 


The interrelated functions of the endocrine 
system are well exemplified by the effects that 
other hormones have upon the uptake of 
iodine by the thyroid gland. Hormones that 
have been studied in this regard include 
adrenocorticotropic hormone (ACTH), corti- 
sone, epinephrine, desiccated thyroid, thyroxine, 
triiodothyronine, estrogen, progesterone, de- 
soxycorticosterone, testosterone, and the obvious 
one, thyrotropin (TSH) 

ACTH and cortisone decrease the radioiodine 
thvroidal uptake. Eighteen of twenty-four pa- 
tients observed by Berson and Yalow | /2) had an 
§ to 34 per cent decrease in the twenty-four-hour 
I'*' uptake between the fifth and eleventh days 
of therapy with doses of 100 to 300 mg. of 
cortisone daily. Berson | /7) concluded that, even 
though the renal clearance of I'*' was frequently 
increased during cortisone therapy, the de- 
creased thyroidal uptake was not to be explained 
om this basis since thyroidal clearances were 
markedly depressed, frequently to hypothyroid 
levels. 

Although the major effect of corticosteroids 
might be to suppress TSH formation, Epstein 
and his group |3/| provide evidence of a direct 
action of corticosterone on the thyroid. They 
administered ACTH and cortisone to groups of 
hypophvyvsectomized rats and found that there 
was significant inhibition of the thyroidal I'*! 
uptake which had been induced previously by 
exogenous thyrotropin. 

Epinephrine. Epinephrine increased the four 
hour I'*' thyroidal uptake in five euthyroid 
subjects tested by Reiss, Forsham and Thorn 
8&8). This finding has not been confirmed or 
explained. Patients with Addison's disease 
studied the same way showed no change in radio- 
iodine uptake. However, the injection of 
epinephrine into the intact rat results in a 
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decrease of the thyroidal uptake of I'*' of from 
45 to 67 per cent as compared with control 
animals | 707). This was in sharp contrast to the 
results obtained in similarly treated adrenal- 
ectomized rats in which there was an increase in 
the ['* uptake of 27 to 56 per cent over that of 
the control animals. 

The work of Brown-Grant and Gibson [/4) on 
the effect of exogenous and endogenous epineph- 
rine on the radioiodine uptake in the rabbit 
may have important clinical implications, 
parucularly in regard to non-specific stress in 
man. These workers administered epinephrine 
intravenously to rabbits, both conscious and 
anesthetized, at a slow rate so that there was no 
demonstrable rise in the blood pressure. With 2 
to 4 wg. of epinephrine per minute, there was 
intense vasoconstriction of the thvroid blood 
which apparently 
inhibition of the I'*! thyroidal uptake (measured 
up to four hours after the intravenous adminis- 
trauion of the tracer iodine). The action of 
Adrenalin® unrelated to 
thyrotropin in these animals; in nine experiments 
TSH was injected after the administration of 
Adrenalin was begun and in no instance was an\ 
increase in the rate of uptake observed. Other 
authors have commented on the inhibitors 
effect of “stress” in animals, including the 
“emotional” stress of restraint [724,737]. This 
interesting finding should be considered in 
evaluating not only the design of radioactive 
iodine tests, but also the test results in man. 

In contrast to the effect of epinephrine on 
['*! uptake by the thyroid gland is the related 
finding by Ackerman [7) that the thyroid vein 
blood in dogs contained increases in protein- 
bound radioiodine levels of from 1.5 to 17.1 
times control values within ninety-five minutes 
after the intravenous administration of epineph- 
rine or norepinephrine. 

The Effects of Thyroid Hormone. During the 
administration of desiccated thyroid, thyroxin 
and triiodothyronine, the radioiodine uptake of 


vessels caused complete 


was proved to be 


normal subjects is suppressed [3/) because of 
inhibition of the release of thyroid-stimulating 
hormone by the anterior pituitary. This inhibi- 
tion is not evident in most patients with Graves’ 
disease | 70). The return of normal iodine metab- 
olism following discontinuance of these medica- 
tions has been investigated by Greer [48) in 
forty-seven normal human subjects. Depression 
of the RAI uptake to below 10 per cent was 
noted in ten of eleven subjects after they had 
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received 3 er. of desiccated thyroid daily for 
eight davs In one-third of stl 
depression of the RAI uptake to below 10 per 
cent was noted after the admunimtratiion of only 
er. of desiccated thyroid daily. After cessation 
ol therapy, complete recovery of the RAI uptake 
occurred within two weeks stulmects 
Four subjects still showed marked depression at 
three weeks, two at the end of six weeks and ie 
at eleven weeks af therapy 
There was no sienificant difference between the 
rate of recovers ol glands che pressed omnis low 
davs and that of those depressed for several 
vea©rs 
Progesterone Lhe administration of 25 me. of 
progestcrone daily lor three dave to three vdult 
women was found ty Jinee and te 
inhilat the radioiodine uptake by the thyroid 
gland. Prior to administration of the drue the 
thvroid uptake of ['* 
ceni pct hour. whereas lollowine the course of 


was Irom to 2 peer 


progesticrone the uptake depressed fap 
1.2 per cent per hour 

Jineg and Perry $13 also studied the effect of 
her my acetate om the thvromal 
wodine uptake. Thev administered 10 me. dails 
of this steroid for three davws to twelve sulmect. 
Six of the twelve persons responded with a 
in the | uptake blow pet cent 
of initial values 

iodine thyroidal uptake by 6 to 15 per cent of the 
administered dose in tive of six dwarfed pre- 
puberal children receiving 25 me. of methvl- 
testosterone orally three to four times dailv for a 
penod of forty days 

Seven Woe with cad carcinoma of the 
breast who received 40 me. of testosteron 
propionate intramuscularly three times a week 
for per iods from fifteen to filty-five davs were also 
studied. The twentvy-four-hour thyroidal 1" 
uptake of four fell slightly (exact fieures not 
given) during medication, in two patients there 
was no change, and in one patient there was a 
risc in the uptake. In twelve of the total of 
thirteen cases in this study the protein-bound 
iodine level in the serum tell significantly. In 
none of the patients was there evidence of 
hypothyroidism. The cause of these changes is 
not known. 

Estrogens. Studies of the effects of estrogens 
on the I"! thyroidal uptake in a small group 
of cuthyroid patients showed no consistent 


changes [736]. Animal studies, however, suggest 
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that the administration of estrogen would be 
expet to the twenty-lour-hour thy 
uptake. Increase of the serum precipitable 
alter administration of estrogens was 
ducumented in all sixteen patients studied 
Loestrom and his group 

Soliman and determined that 
the accumulation of bn the thyroid in the 
leomale frat at its maxnnum during estrus, that 
tis if) small doses merease the 
thvrowlal mxline collection, and progesterone 
studied the thyronda!l 
uptake alter admunistration of estrone to 


cle af beldman 


caxctrated male rats. «ane of which were also 
thyvronda! 
uptake Was more than cloulsle mm bath treatment 


ase ompared fo comtral animals receiving 


virenal ded not mfluence the etleet 


SN 


may have important ecilects on thyroidal 
uptake Despite the common use of these agents 
in patients requiring function studies, 
this question has received lithe experimental 

(srant 43 eave chiortetracveline (Aurco- 
to rats and found no change in the 
of the thyvrond cland but there was a small 
increase in the thyroid I'*' uptake. Colesnick, 
liarris and hones hawever, found opposite 
results im rats tested with socdine tracer after 
sdministration of emher chiortetracvcline or 
penicillin G. In these rats the thyroidal I'*' 
uptake was decreased to 2” per cent of control 
values and the thyroid clands were increased in 
weight, suggesting a cffect. 

(Chloramphenicol (Chloromycetin®) added to 
the diet of rats increased thyroid weight and 
thvroid iodine content when administered 
over extended periods (//8). No radioiodine 
studies were performed, however. The anti- 
thyroid effect was potentiated by additional 
dietary iodide and was prevented by adding 
desiccated thyroid to the dict. 


RENAL STATES 


It is important to consider the effects of renal 
disease on the uptake of iodine by the thyroid 
gland. Topics that can be conveniently grouped 
under this heading include increased glomerular 
filtration, mercurial diuresis, low scrum chlo- 
rides, decreased glomerular filtration caused by 
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renal disease and by congestive heart failure, 
and the nephrotic syndrome. 

Increased Glomerular Filtration. Increased glo- 
merular filtration has been stated, without 
documentation, to Cause an increase in loss of 
radioactive iodine and a subsequent decrease 
in the thyroid uptake |46). However, increased 
elomerular filtration could only cause a net 
decrease in the total body pool of stable and 
radioactive iodine in the same proportions, 
inasmuch as stable iodine and I['*' are both 
fileered tev the @lormmerulus and reabsorbed in the 
tubule at the same rate |65|. Relative iodine 
deficiency so produced could result only in 
sme eased thes roid uptake. 

Diuresis. The effect of therapeutic diuresis on 
the thyroidal I'*' uptake has been examined by 
Spies |/77). It was shown that the rate of iodide 
excretion was totally unaflected by the adminis- 
tration of a mercurial diuretic. He found that 
the administration of meralluride sodium (Mer- 
cuhydrin") to eight euthyroid patients had no 
effect on the six- and twenty-four-hour thyroid 
['*' uptake. In all patients the excretion of 
chloride during the test period following mer- 
curial injection rose to between 250 per cent to 
350 per cent of the control values. In contrast, 
during the same period of time the renal clear- 
ances of radioactive iodine were essentially 
unchanged, remaining within the range of 88 per 
cent to 98 per cent of the control values. This 
finding is of ereat value to the clinician since 
inany patients with cardiac or pulmonary 
disease in whom the tracer test is employed for 
the determination of subsequent I'*' therapy 
need a mercurial diuretic for treatment of 
edema during the period of the test. 

In contrast to these findings, a high intake of 
sodium chloride was found to augment the 
amount of radioiodine excreted in the urine in 
both chronic and acute experiments in mice. 
This was associated with a decrease in the 
radioiodine content of the thyroid gland | 57}. 

Chlorides. Cassidy and Vanderlaan [ 25) have 
observed two patients with low serum chlorides 
who had high uptakes of RAI. Additional studies 
on this problem have not been carried out but it 
is probable that iodine deficiency due to dietary 
iodized salt lack is the cause of the high RAI 
thyroidal uptake in this instance. 

Decreased Glomerular Filtration. Renal disease: 
Decreased renal clearance of iodine was once 
suspected to be a cause of increased RAI uptake 
by the thyroid. It is known that decreased 
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TABLE vu 
THE EFFECTS OF THYROID STATES ON RADMICHOCHMDINE 
THYROIDAL UPTAKI 


State U ptake 


Subacute thyroiditis 
Active phase Depressed alist to vero 
7123 


Recovery phase hLievated 


Hashimoto's disease High, normal or low 
103 

Familial goitrous cretins _. High 6/ 

Hypopituitarism. .. Low (becomes normal 


alter administration of 
thyrotropin) (25, 

High in 50 per cent of 
euthyroid patients duc 
to diminished iodine 


storage capacity (23,87. 


Thyroidectomized patients 


Primary hypothyroidism Low 

Hyperthyroidism High; occasionally may 
be in normal range in 
severe Graves’ disease 
due to rapid turnover 
and carly peak uptake 
90) 


glomerular filtration in renal disease decreases 
the renal clearance of iodide (55). This delays 
RAI excretion and prolongs retention of serum 
inorganic radioiodine |/6). However, when RAI 
is retained, stable iodine also is retained. Because 
of the lower specific activity, the thyroid can 
accumulate the required daily allotment of 
iodine with a lower uptake of I'*'. Thus the RAI 
uptake at twenty-four hours may actually be 
lower than normal in some cases [65}. Perry and 
Hughes [87] observed eleven patients with renal 
disease: the twenty-six-hour uptake of RAI was 
within normal limits except in one elderly man 
in whom it was quite low. They concluded that 
the twenty-four—twenty-six-hour im vivo measure- 
ment of thyroid uptake of I'*' gives reasonably 
accurate information in patients with decreased 
glomerular filtration due to renal disease. 

Congestive heart failure: It has been suggested 
(25) that congestive heart failure will produce 
high thyroidal uptakes because of the decreased 
renal clearance of iodide in this condition. As 
already indicated, however, it has been shown 
that decreased glomerular filtration does not 
elevate the RAI uptake. 

Keating and his co-workers [59] studied four- 
teen patients with decompensated heart disease 
who were euthyroid. The twenty-four-hour 


Factors Influencing I'*' Thyroidal Uptake 


” ayson 


thyroidal accumulation of 1'*' averaged 16.6 per 
cent (+ 4.3 per cent standard error of the mean). 
The forty-cight-hour urinary excretion rate 
averaged 45.7 per cent (+8.8 per cent). The 
excretion rate was less than the normal (range 
51 to 81 per cent in forty-eight hours). The mean 
thyroid accumulation rate of 1.4 per cent per 
hour was significantly less than that of control 
subjects. It can be concluded, therefore, that 
cardiac decompensation tends to lower the I'*' 
thvroidal uptake at twenty-four hours, not 
clevate it. The cause of this is unknown 

Nephross: In the nephrotic syndrome there 
may be a low scrum protein-bound iodine in the 
presence of an increased = twenty-four-hour 
thyroidal uptake of radioactive todine in cuthy- 
roid sulyjects. Recant and Riegs (45) carefully 
studied this problem in sixteen patients. In only 
three of the sixteen was the uptake above 45 pet 
cent (55 per cent, “1 per cent, 75 per cent) 
It was concluded that these values reflected 
hyperacuvity of the thyroid due to depiction of 
the gland of preformed hormone. The depletion 
was attributed to loss of thyroid hormone in the 
urine as a result of the proteinuria. In view of the 
low salt dicts these patients usually ingest, it 
would seem suspect chronx 
iodine dehciency as a major mechanin of the 
observed elevation in the RAI uptake 


reasonable 


GASTROINTESTINAL STATES AND THAIN Al 
ERRORS OF MEASUREMENT 


Inasmuch as the radioiodine used in the I'*' 
thyroid uptake test usually is administered 
orally either as a liquid or a capsule, studies 
relating to the technical details of administration 
and to the qwastrointestinal tract are relevant 
It is obvious that vomiting of the test dose shorts 
after ingestion results in lower uptake. Occa- 
sional patients will spill part of a liquid dose 
during the act of swallowing. Infrequenth 
patients will pass the I'*' capsule through the 
entire gastrointestinal tract without dissolution 
and absorption of the iodine. Furthermore, 
variations in the amount of the administered 
dose and in the measuring technics and instru- 
mentation must all be considered | 740). 

The Malabsorption Syndrome. Keating (59) 
found that all radioiodine values in one patient 
with sprue were normal. A delay of I'*' absorp- 
tion was reported in only one of six other pa- 
tients with sprue (78). 

Cirrhosis of the Liver. Mueller (76) reported 
that I'*' uptake was 50 per cent or higher in 
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twenty of fifty patients who had liver disease 
with no evidence of thyroid disease. Shipley 
and Chudzik |/) studied thirty-six patients 
with cirrhosis of the liver and found twenty-four- 
hour uptake values in excess of 45 per cent in 
only five of them. Other parameters of thyroid 
function imdicated that these patients were 
euthyroid. These authors pointed out that 
hyperavidity for iodine is characteristic in 
wadine deficiency and that cirrhotic patients 
may be prone to dictary deficiencies because 
of prolonged malnutrition and also because of 
therapeutic restriction of salt They found that 
the elevated uptakes seemed to be ameliorated 
iy hospitalization and it was concluded that a 
pre-existing iodine deficiency, responsible for 
the high uptakes of I'*', had been corrected 
chet 

Disorders. The effects of various 
thyroid states upon the I'*' uptake test are 
surmmarized in Table vu. A detailed discussion of 
the mechanisms of iodine trapping and metab- 
olin in cach of these conditions is bevond the 
scope of this article. 


AND CONCLUSIONS 


Information concerning the substances and 
conditions which influence the uptake of 
rudiouctive todine by the thyroid cland has been 
compiled and evaluated in respect to the known 
pathways of rodine metabolism. 

Phe factors which determine the normal up- 
take of radwactive todine by the thyroid eland 
are considered and variations due to gcographi- 
cal and nutritional factors are discussed. In 
particular the dependence of I’ thyroidal 
uptake on todine intake has been considered. 
Data concerning the effects of iodine excess and 
deficiency have been compiled. The duration of 
the inhibition of thyroidal iodine following the 
administration of iodinated compounds for 
radiologic diagnosis is discussed 

Clinical evidence is presented that goitrogenic 
foods, thiourylene derivatives, aromatic anti- 
thvroid drugs, monovalent anions such as 
perchlorate and thiocvanate, and certain hor- 
monal products may lower the thyroid uptake of 
iodine. Experimental evidence of other anti- 
thyroid agents or dietary states which may prove 
of eventual clinical importance is discussed. 
Few conditions other than iodine deficiency, 
hyperthyroidism and certain unusual thyroid 
conditions associated with defective hormone 
synthesis were found to increase iodine uptake 
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by the thyroid. The rebound which occurs fol- 
lowing the sudden interruptions of treatment 
with antithyroid drugs is of particular clinical 
importance in diagnosis. 

The relatively slight effects of mercurial 
diuresis and other alterations of renal function 
on radioiodine uptake by the thyroid are docu- 
mented. Malabsorption states and other gastro- 
intestinal diseases rarely if ever impair the 
absorption of an oral dose of radioiodine. 

Despite the many factors which affect the 
interpretation of the radioactive iodine thyroidal! 
uptake, this measurement is established as a 
useful diagnostic procedure. 


Acknowledgment: 1 am greatly indebted to 
William H. Daughaday, m.p. and Seymour 
Reichlin, «.p. for their many valuable criticisms 
and suggestions during the preparation of this 
article. 


REFERENCES 


1. Ackgaman, N. B. and Arons, W. L. The effect of 
epinephrine and norepinephrine on acute thyroid 
release of thyroid hormones. Endocrinology, 62: 
723-737, 1958. 

A., Rawson, R. W., Merritt, P., Len- 
won, B. and C. Reversible inactivation 
of thyrotropic hormone by elemental iodine. 
J. Biel. Chem., 166: 637-647, 1946. 

\ Acearrros, E. C. Standard Values in Nutrition and 
Metabolism. Philadelphia, 1954. W. B. Saunders. 

4. F. K., Rusest, M. E.. Meroney, W. H. 
and Worrr, J. Salicylates and thyroid function. 1. 
Depression of thyroid function. J. Clin. Invest., 37: 
1131-1143, 1958. 

5S Asapraews, G. A. A few notions involved in the 
clinical use of radioisotopes. Ann. Int. Med., 47: 
922-938, 1957. 

Asrwoow, BE. B.. Garer, M. A. and Erriincer, 
M. G. The antithyroid factor of yellow turnip. 
Science, 109: 631, 1949. 

Bauer, J. H., Faaser, R. and Hanno, M. G. W. 
Radioiodine measurements of thyroid function 
during and after P_A.S. treatment of tuberculosis. 
Brit. M. J., 1: 115-120, 1954. 

Bauwann, E. J., Serinson, D. and Merzcer, N. 
Thyroid and cyanide metabolism. /. Biol. Chem., 
102: 773-782, 1933. 

%. Beex, R. N. Soy flour and fecal thyroxine loss in 
rats. Endocrinology, 62: 587-592, 1958. 

10. W. H., Jomnson, P. C. and Sorart, 
A. J. Clinical Use of Radioisotopes. Philadelphia, 
1957. W. B. Saunders. 

11. Beasow, S. A. Pathways of iodine metabolism. Am. 
J. Mel, 20: 653, 1956. 

12. Beason, S. A. and Yarow, R. S. The effect of 
cortisone on the iodine accumulating function of 
the thyroid gland in euthyroid subjects. J. Clin. 
Endocrinol., 12: 407, 1952. 

13. G. Garrett, N. H. and Nicnotson, 


412 


14. 


uw 


16. 


20, 


Wi 


30. 


31. 


32. 


Factors Influencing I'*' Thyroidal Uptake 


W. M. 
as moditied by 1odine-restricted 
Endocrinol., 15: 592-597, 1955. 


Lhvroidal uptake of radioactive sodine 
dict. J. Clee 


BisHopric, G. A., Garrerr, N. H. and 
W. M. Clinical value of TSH test in diagnosis of 
thyroid disease. Am. J. Med., 18: 15-19, 1955 

Biackeurn, C. M., Keating, F. R.. Jr. and Hamers. 
S. F. Radioiodine tracer 
mvxedema. J. Clin. Endocrinol., 11 
1951. 

Brom, P. S. Radioactive iodine studies in thyroid 

supp. 21), 16: 1-105, 


Sstuciies in thocvanat 
15053-1511. 


disease. Acta endocrinol.. 
1954. 

Bowes, A. and Cuurcnu, F. Food Values of Portions 
Commonly Used, 8th ed. Philadelphia, 1956 
College Offset Press. 

BrROwWN-GRANT, K. 

and 


lhe etiect of 
adrenaline on the 


and J {, 

exogenous endogenous 
uptake of radioiodine by the thyroid eland of the 
rabbit. J. Physiol., 131: 85-101, 1956 

Brown, J. and Soromox, D. H. Lfifects of tol- 
butamide and carbutamuide in thyroid function 
Metabolism, 5: 813-819, 1956. 

Brown, J. and Sovomox, D. H. Mechanism of 
antithvroid effects of a sulfonvilurea in the rat. 
Endocrinology, 63: 473-480, 1958. 

Butt, G. M. and Fraser, R. Myxedema 
resorcinol ointment applied to lew ulcers. Lenert, 
1: 851-855, 1950. 

Burns, P. W. Animal Bryan, 195° 
Texas Agricultural and Mechanical College 

Burrows, B. A. and Ross, J. F. The thyroidal up- 


take of stable sodine compared with the serum 


| olow. 


concentration of protein-bound sodine in normal 
subjects and in patients with thyroid disease 
J. Clin. Endocrinol., 13: 1358, 1953 

J., Scuaar, M., Durry, B. J., Je 
H. Effects of oral and intramuscular 


Canary, J. and 
L. 
administration of reserpine in. thyrotoxicosis 
New England J. Med., 257: 435-442, 1957 

Cassipy, C. and VANpERLAAN, W. P. Laboratory 
aids to diagnosis in thyroid disease. New Enelend 
J. Med., 258: 828-831, 1958. 

Cuesney, A. M., Crawsonx, T. A. and Werstrer, B 
Endemic goiter in rabbits; incidence and char- 
acteristics. Bull. Johns Hopkins Hosp., 43: 261-308, 
1928. 

Crark, R. and R. A. Thyroidal uptake 
of I'*' after iopanoic acid (telepaque) in 74 
subjects. J. Clin. Endocrinol., 17: 1008, 1957. 

Crements, F. W. and Wisuarr, J. W. A thyroid 
blocking agent in the ctiology of endemic goiter. 
1. Metabolism, 5: 623-639, 1956. 

Covesnick, B., Harris, W. D. and Jones, R. S. 
Anuthyroid action of antibiotics. Scence, 119: 
128-129, 1954. 

Danowsk!1, |. S., Hurr, S. Taran, R., Wien, 
P., Perers, J. H., Maree, R. F. M. and Garver. 
K. Serum protein-bound iodine during ingestion 
of desiccated thyroid. /. Clin. Endocrinol., 12: 
1572, 1952. 

De Rosertis, E. and W. W. The 
proteolytic activity of normal and pathological 
human thyroid tissue. J. Clin. Endocrinol., 3: 235- 
246, 1946. 

Doniacu, |. and Fraser, R. Effect of resorcinol on 


4 


4) 


44 


4m 


4” 


53. 


ayson 


the thwron uptake owt rate bam ot. 
B55-856, 1950 

W. B. and Lanewan, A 
ct of eatroerm on serum pre 
Prac. Soe. Heal, 81: 1952 

Leste, P.. Canranow, G. and 
Pascuke, K. Inhibition of thwroid function by 
cortisone and AMC i] in} hy w«tomiused tate 

Fajyans, S. S. Hyperthyroidem im a patient with 
postpartum of the Clm 
Endocrinol... 277. 19458 

Fawerrr, D. M. and Aimxwooun, S. The 
nem of the acteon «fd som and of 


I. 


ha- 


the “aromatec thyroe!d 


1955 


of 1-151 on adrenalectomuzed rate. Aw. J. 
184: 


M. 


1956 


Lifect of ranquilizing on 


the racdwactive uptake m the 
gland. /. A. Mf. A., 16°: 985, 1958 

G.. Lester, D. and Pas sam, K. cow 
of struma cibaria. J. Cleon. 12: 1100 
1101, 1952 

and LaMorse, 1. \dewnetra- 
tion of racdeactive maine to reheve pulmonary 
insufluaency. /. A. Georgie, 46: 499 505, 195° 


Comey. A. and J. 


Aprricmr til ther trratiment of ethes 


with potassium perchlorate J. Clu. 
14: 0, 1954 
K.. and Lowes. & 


hormone im hype further obmers a- 
nons. J. Clim. ik: 3 1958 


RANT, 


\. 120 


\urcomvain and the gland 
"25, 1954 

Ceeenwatp, 1. Cabbages and turnips as a cause of 
eomter man amd on tare the 


emicmn 
growth of a legend. 
1954 

Carer, M. A. Discussion. 
345.366, 1954 

Nf \ ( «ntroerne sulmiamrs in femme qe 
J. Clon. 5: 440-444, 

| \ lochne. In Miudern Nutreteon 
Health and pp. 258 259. Edited tn 
Wohl, M. G. and Goodhart, K. Philadeiphua, 
1955. Lea & Febueet 

Geren, M. A. The effect on endogenous thyron 
acuvity of feeding dewccated thyrand to normal 


im. pp 


human subjects. J. Med... 244: SBS 
195! 
Geree. M. A. and DeGeoor, L. J. The effect of 


stable on the m man 
U ctabolicm, OM, 19456 

Haviey, F. B. Canad. J. Comp. 1938 

Hatverson, A. W., M. and Hager, E. B 
Kelation of vodine to the goitrogenic properties of 
sovbeans. J. Nutrition, 38: 115-129, 1949. 

Handbook of Nutrition. Council on Foods and 
Nutrition, 2nd ed., pp. 135-134. New York, 1951. 
Blakiston Co. 

Hanoren, A. Determination of the antithyroid 


AMERICAN JOURNAL OF MEDICINE 


’ 
* 
4 
~ 
| 


45 


at 


4 


6°. 


wARCH, 


Factors Influencing I'*' Thyroidal Uptake 


«ton of acid using 
active Lawert, 263: 117, 1952 

and W. effect follow- 
ime mdustrial cyanide exposure. Keport of two 
cases, New J. Med... 242: 968, 1950 

J.. Je. and N. S. Renal fune- 
thom and clearance in and 
mvacdema. /. Clin. 14: 15359-1550, 
1954 

S. and N. Thwroid function 
amd the of mxiine im patients with 


eubwcute Arch. fet. 101: 359 
OF... FP. and A. A 


of thyroed setumulation produced by 


chiorwde im the mouse. 62 
ky, 2. 


Jaret, G. Theron function 
om chukirem recening cobalt therapy 
158: 1353. 1955 


F. Je... S. F.. Power, M. H 
of the human gland as a diag- 
test in J. Clon. 
Heh 1425 1464, 1950 

11. M. G. Marked depres. 
won of th plasma protemm-hound sdine con- 
centration m the aleence of chmcal hypothy- 
testosterone medication. /. Clim 
17: 854, 195° 

F. A. and F. E 
activity im hospitalized peychiatri 
patients relation of dietary sodine to up- 
take. Arch. Pivehsat.. 543. 548, 195° 

Koons, L. A. and BL Interference with 
uptake of tracer during admunwtra- 


them of muxtures,. New 
I. Med., 253: 2h 28°, 1955 
Kem, J. Camses, W. and Gaow, K. 1 


and thyron! hwperplana in 
patients treatedd with cobakt. J. A. Mf. A.. 197 
821, 1955 

dvetunction im goltrows 
chukdren stuches and plasma chroma- 
tograph analyses for thyroed hormone. Dry. 
"4. 6A? 195° 

lL L. G. Studies om radioiodine treatment of 
with special reference to behaviwr 
ol tracer teats. Acta radsel., 126: 1 164. 
19755 

J. A.. Paros, M.. Isaacs, M 
amd Hf. S. The effect of phenyl- 
butazone and a related analogue (G25671) upon 
thyrerd function. /. Clow. 17: 416. 
1957, 

J. A. and Sento, KR. Cobalt-induced goiter 
with cardiomegaly and congestive failure. 
Pedvat.. 52: 284 1958 

Logas, J. Thyrowdal depression following high 
doses of vitamin A. New Zealand M. J., 56: 249, 
1957. 

MacKessm, G. Differentiation of the anti- 
thyrosd action of thiowracil, thiourea, and PABA 
from sulfonamudes by wodide administration. 
Endocrinology, 40: 137-155, 1947. 


1960 


hiv renee! 


70 


8°. 


91. 


413 


Mallinckrodt Chemical Co. Personal communica- 
tion, 1958. 

Means, J. H. Our growing understanding of 
thyroid function and its clinical application. 
Ann. Int. Med.. 47: 853-650, 1957. 

J. H. Our crowing understanding of 
thyroid function and its clinical application. 
Ann. Int. Med... 47: 189, 1957. 

Means, J. HH. The Thyroid and Its Diseases, 2nd ed., 
p. 189. Philadelphia, 1948. J. B. Lippincott Co. 

Mimoreswortm, L. Van. Thyroid excretion, a 
possible cause of goiter. Endocrinology, 61: 570 
573, 1957. 

Morgoans, G. LE. and Trorrer, W. R. Treatment of 
thyrotoxicosis with potassium perchlorate. Lancet, 


Grayson 


266 749 751. 1954. 
Micercter. R.. Baauscw, C. C.. Himscn, E. Z.. 
KR. S. and Dosyns, B. M. Uptake of 


racioactive iodine im the thyroid of patients with 
impaired liver function. Jr. Am. Getter A., pp. 
1954 

Newman, S. and Curr, C. M. Intiuence of iodo- 
alpuomic acid (priodax), with and without 
thyrotropin, and thyroidal | 131 uptake in 
euthvroid patients. J. Clin. Endocrinol., 17: 94, 
195°. 

Newsnoiwe, G. A. and Frexcn, J. M. Absorption 
of NaCl from the small intestine in the sprue 
evndrome. Clin. Se., 13: 607-614, 1954. 

Patey. R.. Soper, E. S. and Yatow, R. S. Some 
aspects of thyvromdal iodine metabolism in a case 
of iodine-induced hypothyroidism. J. Clin. 
Endecrimel., 18: 79, 1958. 

Physicians Desk Reference. Current issue. Oradell, 
N. J. Medical Leonomics. 

Peary, W. F. and Huenes, J. F. S. The urinary 
excretion and thyroid uptake of iodine in renal 
disease. J. Clin. Invest., 31: 457-463, 1952. 

E.. Rocne, M. and 
Layrisse, M. Treatment of cight cases of hyper- 
thyroicdism with cobaltous chloride. /. A. M. A.. 
167: 1719-1722, 1958. 

Rarts, J. E. The role of radioactive iodine in the 
diagnosis of thyroid disease. Am. J. Med., 20: 
1956. 

RKRawso~w, KR. W. and MeArrnuur, J. W. Radio- 
wodine: its use as a tool in the study of thyroid 
physiology. /. Clin. Endocrinol., 7: 235-263, 1947. 

Recant, L. and Rieas, D. S. Thyroid function in 
nephrosis. J. Clin. Invest., 31: 789-797, 1952. 

Keeves, J. D. Clinical applications of radioactive 
wotopes. New England J. Med., 257: 10-11, 454 
461. 507-511. 1957. 

Kercunms, S. Thyroid iodine metabolism follow- 
ing partial thyroidectomy in the rat. Endocrinology, 
62: 463, 1958. 

Kews, KR. S., Forssam, P. H. and THorn, G. W. 
Studies on the interrelationship of adrenal and 
thyroid function. /. Clin. Endocrinol., 9: 659, 1949. 

Rossy, J. S.. Veazey, P. M. and Crawrorp, J. D. 
Cobalt induced myxedema. New England J. Med., 
255: 955-957, 1956. 

Rosecas, M. Patient seen through the courtesy of. 
St. Louis, 1958. (Unpublished. 

Rosenserc, |. N. The antithyroid activity of some 
compounds that inhibit peroxidase. Scsence, 116: 
503-505, 1952. 

Rocnus, M. A., De Venanzt, F., Vera, J., Corr, E., 


|| 
} 
|| 
| | 
| | 
|| 
% 
|| 
|| 
92. 


414 


94, 


96. 


98. 


99. 


100. 


101. 


102. 


103. 


104. 


105. 


106. 


107. 


108. 


109. 


110. 


Factors Influencing I'*' Thyroidal Uptake 


SpinetTi-Berti, M., Menpez-Marrinez, 
GeERARDI, A. and Forero, J. Edemic goiter in 
Venezuela studies with I 131. J. Clin. Endocrinol, 
17: 99-110, 1957. 

Rocue, M. and Layruisse, M. Effect of cobalt on 
thyroidal uptake of 1 131. J. Clin. Endocrinol., 16 
831, 1956. 

Rocers, W. R. and Rospins, L. R. 
(chologratin) administration, its effect on the 
thyroid uptake of ['*' and the serum precipitabic 
iodine in euthyroid persons. New England J. Med., 
253: 424, 1955. 

SamMEL, M. Blocking effect of morphine on the 
secretion of thyroid-stimulating hormone in rats 
Nature, London, 181: 845-846, 1958 

SCHACHNER, H., Frankuin, A. L. and CHamkorr, 
I. L. On the m ottre accumulation of inorganik 
iodide by surviving thyroid tssue with radio- 
active iodine as indicator. Endocrinology, 34: 159 
167, 1944. 

Scorr, K. G. and W. A. Cobaltous chloride 
and iodine metabolism of normal tumor-bearing 
rats. J. A. M. A., 158: 1355, 1955. 

Serir, G. S. and Kirkwoon, S. Mechanism of the 
antithyroid action of iodide ion. / 1. Am. Gorter 
p. 146, 1955. 

Serir, G. S. and Kirkwoon, S. Mechanism of the 
antithyroid action of iodide ion. / 1. Am. Gorter A., 
p. 153, 1955. 

SHIPLEY, R. A. and Cuupzm, LE. B. Thyroidal 
uptake and plasma clearance of and in 
curhosis of the liver. J. Clin. Endocrinol. 17: 1229. 
1957. 

Si_ver, S., S. B. and Newsercer, KR. A 
Pitfalls in use of radioactive iodine. /. A. M. A., 
159: 1-5, 1955. 

SKANSE, B. Radioactive iodine in the diagnosis of 
thyroid disease. Acta med. Scandinar., supp.) 255 
86-101, 1949. 

SKILLERN, P. G., G.. bE. P.. 
Hazarp, J. B., Lewis, L. A. and Brows, H 
Struma lymphomatosa: primary thyroid failure 
with compensatory thyroid enlargement. /. Clon 
Endocrinol., 16: 35, 1956 

SLINGERLAND, D. W. Effects of an organic sodine 
compound (Priodax) on tests of thyroid function 
‘J. Clin. Endocrinol., 17: 82, 1957 

SLINGERLAND, D. W. Influence of various factors 
on uptake of iodine by thyroid. /. Clin. Endocrinol, 
15: 131-141, 1955. 

J. M. Treatment of juvenile thyrotoxicosis 
with potassium perchlorate. Lancet, 273: 1035 
1036, 1957. 

Sorrer, L. J.. Gasrivove, J. L. and Jauer, J. W 
Role of adrenal in uptake of 1 131 by the thyroid 
following parenteral administration of epineph- 
rine. Proc. Soc. Exper. Biol. & Med., 71: 117, 1949 

Sotman, F. A. and Remwexe, bE. P. Changes in 
uptake of radioactive iodine by the thyroid of the 
rat during the estrous cycle. Am. J. Physol., 178 
89, 1954. 

Sdérso, B. H. B-mercaptopyruvate as a substrate 
for rhodanese. Acta chem. Scandinav., 8: 694-695, 
1954. 

Séreo, B. H. Congress of International Biochemists, 
Congress. Paris, 1952. 


lodipamide 


112 


116 


124 


125 


Grayson 


S. N. Effect of a mercurnal diuretic on thyroid 


uptake and renal clearance of radmodme 
Proc, Soc. Exper, Biel, 469-471, 
1954 

V.. N. K. and Sanwa, 


agents on 
I. G1 


P. S. Studies on 
action of groundnut 
195° 

Seintvasan, V.. N. KR. and Sanwa, 
P. S. Studies on agents in food. u 
Cotrogeme action of J. 
61: 97-101, 1957 

Sranevunry, J. B.. G. L., D. S.. 

Adaptation oof ter 


( 


lodine Deticiency, p. 44. Cambrider, 1954 
liarvard niversitw Preow 
Srantey, M. N. and Astwoun, L. B. The aec- 


cumulation of racdwactive socdede bw the 

gland in normal and thyrotens anc the 

etiect of throcvanate on its 
42: 10° 125, 1948 

SUTHERLAND, 1) \ I bee antiths ros etleat pat a- 
amuno acu 1 Jah 
conference on chemotherapy in TB, pp. 314 315, 
1953 

Al hin, 
lhe structural 
compounds as inlubitors of the conver: 


j «af the 


-leke 


\ Cyamorr. |. L. and 


of 


to thyeronine anc) 


won of inorwane 
by thyrond 
537-543, 1945 

luowpson, K. Srowrevant, Baw, OF; D 
and A7Ko, A The at chioramply 

therced of the rat 

1954 

K. KB. from 


chiloromvectin om the 
Endocrinology, 55: 665-681 
prolonged ingestion of wocheck 
16: 141, 1956 
H. H. and 
prolonged merstion of 
pp 443.469. 1955 
Vanprrtaan, VW. P 
New Eaeland J 


K. HK. from 
im. Cotes A... 


Vocumulation of radmactive 

radine Wed... 25°: 
195 

VV. P. and Sromen, V. A 
of the tactors controlling thwrosd functhon, with 
special reierence to fewer Views ON antithyros! 
substances. Pharmarel. Ree., ~: W1- 334, 1955 

Vorrs. M. W. and N 
Dhvroid function in subacute /. Cle 
18: 65 1958 

Waser, A. W. and L. The cfiect of 
thermal burns on the thyrosd activity of the rat 
Endocrinology, 53: 451-454, 1955 

Wase, A. W., and W. © 
The effect of anesthetic agents on the thyrosnd 
activity of the rat. Eadecrimelery, 53: 6¥) G32, 
1953. 

S. © 
Hoeber-Harper 

Weenee. S. C. and Srooxee, M. Some clinical 


Ihe Thwroid. New York, 1955 


Amernwa, 799-809, 1955 

Weener, S. C. and Srewaer, W. B Hyper. 
thyroidam in patient with pituitary chro- 


OF 


AMERICAN JOURNAL 


$ 
"5 
- 


i 


135 


MARCH, 


Factors Influencing I'*' Thyroidal Uptake 


mophebe adenoma and fragment of normal 
petuitary. /. Clon. 18: 266-270, 1958. 

Je, F. Parrow, A. R. 
and K. G. The gotrogenicity of 
/. Nutreteon, 22: 43 52, 1941 

KR. Antithwroed drugs. Arch. Int. Med., 
74: 479 487, 1944 

K. and Rewer, C. Eficet 
ol severe stress on thyrod function. Am. /. 
159; 291. 297, 1949 

K. Jaree, and Sotowas, B. Effect 
of halaies on the antithwroed actron of theouraci 
aml Am. /. Mf. Se. 219: 1, 1950. 

H. and Taviom, J. A. 
Effect of haluies, thiocyanate, and propyl- 
upon the detrbution of radirodine in 
the thyvrerd gland, bleed, and urine. Am. /. 
ag. Se.. 219: 7, 1950 

J BM. and Ways, KR. 
effect of certain amon upon the accumula- 
thom amd retention of salute by the thyromd gland. 

S. use of meprobamate (Equanil) 


1960 


1 36. 


1 38. 


159. 


415 


in hyperthyroidism. New York State J. Med., 57: 
2518, 1957. 

Zinac, W. and Peary, W. F. The influence of 
adrenal and gonadal steroids and the uptake of 
iodine by the thyroid gland. J. Clin. Endocrinol., 
13: 712, 1953. 


( srayson 


. M. A., Deeney, J. M. Antithyroid activity 


elicited by the ingestion of pure progoitrin, a 
naturally occurring thioglycoside of the turnip 
farnily. J. Clin. Invest., 38: 1465-1474. 1959. 


Canter, A. C. Effect of oral lipiodol on thyroidal 
I'*' uptake and serum protein-bound iodine 
concentration. J. Clin. Endocrinol., 19: 234-238, 
1959. 

Newwas, S. The influence of tranquilizing drugs on 
results of thyroid function studies. J. Clin. 
Endocrinol., 23: 1296-1301, 1958. 


Thyroid radioiodine uptake measurement, a stand- 
ard system for universal intercalibration. Oak- 
ridge Institute of Nuclear Sciences-19. U. S. 
Atomic Energy Commission, Technical Informa- 
tion Service, June 1959, Washington 25, D. C. 


Combined Staff Clinic 


Systemic Lupus Erythematosus 


are stenoty ped reports of Staff of the of 
and Surgeons. 


(Columbnua niversits. ami tle ME al Xow 


York. Ihe clinics, desagned imtewratc bas mechan of wath 


of diagnosis and treatment. are conducted 


Medicine. [The reports are edited by Dr. Richard J. Cross. * 


Dr. DaniEt Larson: Systemic lupus ervthem- 
atosus (S.L.E.) is a disease of unknown ctiolog, 
and diverse clinical manifestations §/.2). In 
discussing this disorder.we are at once con- 
fronted with the problem of definition. Whom 
should we include in a Study of patients with 
S.L.E.? This is not an easy question to answer 
Should we include only those with a positive 
preparation? This ts not verv satistactors 
since we know that individual patients may, at 
some time during the course of their disease. 
have negative L.E. preparations, and a few 
without S.L.E. may positive LE 
preparation. (‘an one rely on the patholog 


have a 


manifestations of the disease’? This may not be a 
reliable criterion since little or no histologx 
evidence for S.L.E. may be found after a clinical 
course which has been completely compatible 
with this disease. Perhaps the most trustworthy, 
evidence is provided by retrospective diagnosis, 
that is, a pauent who has followed a clinical 
course Characteristic of an inflammatory di- 
involving several 
systems, in whom at some time a positive L.E. 
cell preparation develops, and at autopss 
demonstrates the typical splenic, renal and othe 
lesions. 

What is the incidence of this disorder? In our 
clinic population, in the Vanderbilt Clinic, 
there are in excess of 400,000 outpatient visits 


order of unknown etiology 


per year. Over the past ten vears we have had a 
relauvely constant annual number of newly 
discovered cases of S.L.E., usually ranging 
between fifteen and twenty each year. The 
number of people who fall under suspicion of 
S.L.E. is very much larger. 

In examining the records of 118 patients who, 
over the past twenty years, have been admitted 
to the Presbyterian Hospital with an acceptable 
diagnosis of S.L.E. (i.e., polysystem disease 


d cas the character prettier 
logic findings) one tinds that a senihcant 
ol these tis not on 
Medical Service at anv tame, taut were admutted! 
with aM‘ Tels Varicts of pore « 
lostations As can te seen mn lable 1, 
tients were mitially admutted to the Pa chistrn 
Institute with paranud or tv 
phrenia, atTcactive depression thes 
occurred alter the onset of steroul therapy. \ 
number of patients have been admutied wath 
hematologx diwcase of om 
lor example, manicstations of the 
circulating anticoagulants or of 
pen purpura, alter splenectomy low the Latter 
disorder the full-blown clinical sem of S.L.1 

did not appear for as long as nine years. Iwo 
patients in our sernes entered the howpital with 
findings suggesting acute imtestinal olmtruction 
At operation no obstruction was tound, but im om 
caw histolowx examination of an exe rod 
lymph nade rawed the af 
An illness resembling ulcerative was the 
presenting picture in one ol our patients AN 
number of patients with S Lb. have had re- 
peated thrombophictatis, 
apparently leading to pulmonary infarction 
Another group was first seen in the peripheral 
vascular disease clinic complaining of Raynaud's 
phenomenon. A number of dermatologic dix 
orders may herald the onset of S.L.E. In addition 
to the “butterfly” lesion and photosenstivity, 
patients may complain of angioncurouc edema 
for months or vears before the true nature of 
the disease is detected. Other patients have had 
what was described as a drug rash, or they may 
have complained of alopecia for several years 


preceding the onset of the remainder of the 


episodes ol 


* Present address: University of Pittsburgh, Pittsburgh, Pennsylvania. 
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endrome. Finally, an unpresive number were 
fret to the Neurologic Institute, with a 
wide variety of clinical evwndromes: convulsive 
diworders, the Cuillain-Barré «evndrome, sulb- 
arachnosd hemorrhage, myasthenia gravis, trans 
verse mielitie and Méniére’s «ndrome. 

In addition to the variety of clinical patterns, 
one mav find a bizarre array of laboratory 
abnormalities in this dixcase. The fieures shown 
Table in all probalality should be revised 
upward. Many of the patients were not fol- 
lowed throwehout the whole course of their 
dixcase, and it is quite likely that more frequent 
«rum sampling would have disclosed the pres 
ence of a hieher incidence of abnormal rcactions. 
The most common abnormalities were positive 
reactions to cephalin flocculation and thymol 
turbidity tests. A few persons have shown posi- 
tive serologic reactions indicating the presence of 
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Taste 
LPNORMAL LABORATORY TESTS IN 118 PATIENTS 
WITH $.L.E. 
Dest No. Per cent 
Cephalin flocculation 82 69 
turbecity 64 54 
Kheumatoid ‘factor’ 18 15 
( test 10 
Serologic test for syphilis (STS) 34 29 
\nticomplementary STS 11 9 
Positive treponema immobilization 3 


the “rheumatoid factor.” Since most patients 
with S.L.E. have polvarthralgia or polyarthritis 
at one time or another, differentiation from 
rheumatoid arthritis sometimes is extremely 
ditheult. Almost one-third of the group had a 
biologic false-positive reaction to the test for 
syphilis at one time or another, often for years 
hefore the onset of clinically manifest S.L.E. For 
example, one patient with a biologic false-posi- 
tive Wassermann test was treated for syphilis at 
the age of nine, retreated at the age of fourteen 
and again at the age of nineteen, and then, at the 
age of twenty-nine, came in to the hospital with 
a fulminating course and died with classical 
S.L.E. There is already ample evidence that in a 
s@nificant number of those with biclogic false- 
positive tests for swphilis one or another of the 
connective tissue diseases eventually develops. 
Undoubtedly, this number will increase con- 
siderably when longer follow-up periods have 
heen completed. Of course it is quite possible to 
have both syphilis and S.L.E., as in four of our 
CASES, 

A manifestation of S.L.E. of great current in- 
terest is the “L.E. cell.” To the best of our knowl- 
edge, the production of the hematoxylin body 
requires the presence of the lupus erythematosus 
“factor” from the patient and a source of 
nucleoprotein. The latter may be of human or 
other animal sources. The hematoxylin body, in 
the presence of a phagocytosis-promoting factor, 
goes on to form the classic L.E. cell when it has 
been phagocytized by a viable leukocyte. 

It has been established that the L.E. factor is 
associated with the gamma globulin fraction. 
By use of electrophoretic convection, it has been 
possible to obtain from the serum of a patient 
with S.L.E. a gamma globulin fraction contain- 
ing all of the L.E. cell-promoting activity. This 
lupus gamma globulin was then placed in a 


418 


column of a cationic cellulose exchanger, ac- 
cording to the method of Sober and Petersen | 3). 
The material was subjected to stepwise clution, 
increasing the pH from 5 to 7, and increasing the 
phosphate buffer concentration from 0.05M_ to 
0.15M. Following this treatment an _ clution 
pattern was obtained characterized by two 
major peaks. The L.E. activity could be re- 
covered regularly on the eastern slope of the 
second peak [4]. 

This L.E.-positive column traction was exam- 
ined in a number of wavs. In the ultracentrifuec, 
it behaved as a normal non-ageregated gamma 
globulin, with a sedimentation constant of 
Svedberg units. When examined in the movine- 
boundary electrophoresis apparatus, it moved as 
a single component with the mobility of gamma 
globulin. When the fraction was set up in agar 
diffusion studies, a reaction of identity with one 
of the components of normal gamma globulin 
was observed. This may be interpreted as 
indicating that the fraction recovered from the 
column has antigenic groupings which it shares 
with a normal gamma globulin. 

L sing this technic it has been possible to 
eliminate 97 per cent of the gamma globulin 
nitrogen and retain full biologic activity of the 
L.E. factor. Interestingly enough, there was a 
drop in the nitrogen-phosphorus ratio from 44 
to 14. 

During the past few years a great deal of 
interesting experimental data have been ob- 
tained which elucidate the nature of the abnor- 
mal circulating substances found in the serum 
of patients with S.L.E. We are fortunate in 
having Dr. Halsted Holman, Assistant Professor 
at the Rockefeller Institute, as our next speaker 
He has been actively engaged in research in this 
field for some time, and will tell us about some 
of the recent developments in this area. 

Dr. Harstep Ho_man: I shall attempt to out- 
line some of the recent research on the L.E. 
cell phenomenon and indicate one current 
hypothesis concerning its nature. For brevity, I 
shall omit much experimental detail. 

As Dr. Larson mentioned, there are a number 
of abnormal proteins which appear in the serum 
of patients with systemic lupus erythematosus. 
Most prominent among these are proteins which 
give rise to the formation of L.E. cells, to a 
positive Coombs’ test, to a prolonged clotting 
time, and to a false positive Wassermann 
reaction. Occurring with lesser frequency is a 
protein which causes agglutination of white cells 
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and perhaps one which causes agvlutination 
of platelets, although the existence of the latter 
sull uncertain. There is also a protein which iv 
deposited in laree amounts in the glomerular 
lesions of patients with lupus nephritis 

With the ception of the lector which ma. 
react with platciets, all of the protcins jist 
mentioned have heen shown either to es the 
clectrophoretx of of to 
react with fuorescein-Labelied 
normal human y-¢lolulin. The first four of thew 
detected tn 


proteins can be readily 
methods and are of 
| aot bee 


laborators 
value in the diagnoss of the dncaw 
require more refined laboratory technics or can 
be shown only on in 
ination. The unifving feature of this eroup of 
proteins is their alulity to react with constituents 
ol the cells ol the lads Hes ausc thee por 
appear to be y-globulins, and because thes 
react with celle 
been considered a underly me 
this disease 

Exploration of the LE 
ied to the belief that the per 


cell phenomenon 
on@inalls 
alteration induced bw the cireulatme 
lactor was a depolymerization ol the 
ribonucleic acd of the nucleus of the affected 
cells, However Godman 5. utilizing histo- 
chemical technics amuilar to thow which led to 
the original hypothesis, has conchuavels deman- 
strated that such depolymerization docs not 
occur: instead there is an influx of protem imte 
the cell nuciei which are destined to become 
inclusion bodies in celle. This increase im 
protein occurs samultancously with the olmery- 
able swelling of the nucleus 

The first contribution toward understandme 
the phenomenon, made ty methods other than 
those of histox hemuastrs “ae supplied 
Meischer in Switzerland. He 
when wolated cell nuclei were pawed through 
lupus scrum the residual scrum was no longer 
capable of inducing L.E. cell formation. Starting 
with Meischer’s initial observation, we haw 
examined the reaction between the LE. cell 
factor and cell nuclei, uang oltaimed 
from the calf thymus, rabbit leukocvies and 
human leukocvtes [6-73). These nuclei are 
all capable of adsorbing the L.E. cell-inducing 
factor from scrum. Once the factor » adsorbed 
to nuclei, it is not readily removed. Elution at 
56°c. in otonic saline solution will liberate 


only a small amount of ut. Nuclei coated with 


olmerver! that 
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the cell factor are readily phagocyvtized try 
normal white cell, with formation of inclusion 
clentical with those seen in the usual L.. 
cells 

if the mucki are digested with desxyrihbe- 
prot to aleorption, to an extent sufficient 
to remmne all of the DNA. the nuclei can no 
longer react with the LE. cell factor. Hf thix 
cheestion imecomplete, the nuclei can react 
partially with the LE. cell factor and will 
that «enall amount of tactor which thes 
Digestion with 
influence the ability of 
nucks to alearh the LE. cell factor. It would 
thus appear that the LE. cell factor can react 
ciurectiv with the cell muclews and that the 
nuclear DNA appears to be ewential for the 


if thew are heated ta 56% 


does neat 


Howe ser, the Necessary 
the reaction. lwlated nuclear nucleoprotemn 
can be eabettuted for in the abxorpuon of 
hugs serum and still completely tree the serum 
LE 
whale nucleoprotein which has absorbed 
|p. cell factor will not liberate it when eluted 
at heeher leoprotem alter 
simorption of the cell factor ix readily 
we hate cells te lori 
very to those in 
with nucleoprotem which has been exposed to 
normal «rum. Furthermore, one can identify 
on oucleoprotem after alworption of 
lupus scrum. If such nucleoprotein is washed 
mans times and then «tamed with an antiserum 
to normal human y-elolulin which has heen 
labeled with fluarescemm, this anti-y-clolmlin 
«rum adheres to the nucleoprotem and gives 
ta fuorescence, incicating the presence 
of y-globulin. It would therefore appear that the 
fundamen al feature of the LE. cell phenomenon 
reaction between the LE. cell-inducing 
lector mm the «rum and the nucleoprotem of the 
cell 

Such a com/lanation between a scrum 
lim amd «a cometituent of the cell nucleus 
mediately ranes the question of whether or not 
an wmmune reaction « involved. The fixation 
al complement between LE. serum and con- 
stituents of the cell nucleus was therefore 
examined. In preparation for these experiments 
the nucleus wae fractionated in the manner 
imficated im Fieure |. Celle were divided 
into cyvtoplawn and nucle. Nuclei were then 


cell-inducing capacity. As with the 


te riper atures 


Such phaqocyvtous does not occur 
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eell 
ey toplasimn nucleus 
buffer nucleoprotem 
extract 
DNA 1. histone 
2. non-histone 


protein 
Fie. 1. Outline of fractionation of cells. For explanation, 
see text. 


extracted with a low ionic strength buffer yield- 
ing a solution with a modest protein content. 
The residue from this extraction, when dis- 
solved in one molar NaCl, gives a_ viscous 
solution which can then be spun free of residual! 
solid materials. The viscous supernate, when 
brought to physiologic salt concentration, gives 
strands of silvery precipitate which are nucleo- 
protein. This nucleoprotein can be used for study 
and, in addition, can be further broken up into 
its major constituents, DNA and histone and 
non-histone proteins. Of these products of cell 
fractionation, nuclei and nucleoprotein § are 
vwolid and may be readily used for absorption 
experiments. The buffer extract, DNA, and 
histone are soluble in physiologic salt concentra- 
tions, although DNA tends to form gels and 
therefore can be used for absorption experiments 
only under certain conditions. 

It quickly became evident that not only did 
lupus serum fix complement when reacted with 
the whole nucleus or nucleoprotein but that it 
also fixed complement with other constituents of 
the cell nucleus. Any individual patient might 
react with one or more of these various constit- 
vents of the nucleus. Examples of this reactivity 
may be seen in Table m. Here are presented 
the patterns of reactivity of three representative 
lupus serums, all of which were capable of induc- 
ine LE. cell formation. It will be seen that all 
reacted with nuclei, buffer extract of nuclei, 
and nucleoprotein. Two were capable of react- 
ing with DNA but not with histone, while the 
other reacted only with histone and not with 
DNA. It may be mentioned here that the active 
ingredient of the buffer extract of nuclei ts 
neither nucleic acid nor histone, for its reactivity 
is unaffected by cither DNAse digestion or 
trypsin digestion. 

The reactive serum factors which are responsi- 
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Taste m 
SERUM COMPLEMENT FIXATION WITH VARIOUS AN TIOCENS 


Antwen 
Ceil Leed on 
Patients 
Formation Compiement 
> 4 178 254 512 
= 
Nucles 44444 4 
PO. extract 444444 4&4 
Ir strong Nun leoprotein 444 4 4 4 
DNA 444 
Histone 
Nucles 4444 4 
extract 4444 4 4 4 
Strong Nuc leoproteimn 4444 4 & 4 ‘ 
DNA 
Histone 4444 
ci 444 
PO.« extract 444 4 
Me Strong oprotein 444 4 4 
DNA 444 
NoT! Compiement heaton between erst? 
and constituents of the cell nucleus: serum diluateon met 
units of compiement emp we: 4 denotes compirtr 


complete hemolvsis 


ble for the fixation of complement with nuclear 
antigens other than nucleoprotein and DNA 


have not been studied in detail. However, these 


factors migrate electrophorctically with y-globu- 
lin of the serum and sediment in an ultracentril- 
ugal field with the bulk of the y-globulin 
having a sedimentation rate of approximate! 
7S and a molecular weight of approximate! 
150,000. 

In view of the muluplicity of serum factors 
which may be present, and the varicty of nucicar 
constituents with which they can react, it became 
of interest to determine which interaction be- 
tween serum factor and nuclear constituent bs 
responsible for the formation of the L.E. cell 
Because isolated nuclear nucleoprotein ts Capa- 
ble of absorbing the L.E. cell factor, 1 seemed 
likely that the nucleoprotein is the substance 
primarily affected during the formation of the 
L.E. cells. In order to test this hypothesis, 1t was 
first desirable to find a means whereby the L.E 
cell-inducing factor could be recovered from the 
nucleoprotein. 

As has been previously mentioned, after Un 
L.E. cell-inducing factor is adherent to nucleo- 
protein, it is not readily liberated by exposure to 
higher temperatures. Disintegration of the 
complex by enzyme digestion was therefore 
attempted. Digestion by DNAse of nucleo- 
protein coated with L.E. cell factor liberates 
approximately 80 per cent of the DNA and a 


considerable amount of y-globulin. The 
lin liberated is capable of fixing compiement 
with whole nuclei, with nucleoprotem, and with 
DNA, but has a negligible capacity to induce 
|..E. cell formation. There remains behind after 
DN Ase digestion an insoluble readuc contamimneg 
about 8&5 per cent of the om@inal protem of 
the rnin leoprotecin, together with alle 
amount of y-globulin of thw reexduec at 
26°C. in otonic saline solution [reese a munmum 
amount of DNA and histone, 
additional y-clobulin « recovered. A 


> N NaCl This fixed compicmen 
with nuclei and nucleoprotem not we 
| | i] tas the same cuter 
the original scrum. Thus it posable to 
| cell factor from to which 
with DNAse and then clutine trom the 


bias sicpwin 
studs the tae 
the lactor trom serum, THA 
the mux lcoprotein leas Chiat twee 
honds must be broken before the LE. cell lactat 
is liberated: one with DNA and another with 
histone (or non-histonec protein which can 
ruptured only alter the DNA has been eplat 
Exploration olf the constituents of 
protein necessary tor inmine of the i cell 
factor was extended tw removing cither the 
DN \ it the histone patient with 
lactot Digestion of coger wath 
removes approximately to 85 per cent of 
DNA and leaves approximately cont 


the histone and ath 


insoluble resduc Extracion af the nucitw- 
protein with 0.1 N HCI] removes approximately 
mt per cent of the histone and non-histone peter 
teins but leaves 10) per cent of the DNA «till in 
an insoluble form. Either procedure renders the 
residue incapable of reacting with LE. cell- 
inducing factor, supporting the view that both of 
these constituents are neceswary for umon with 
the factor 

After removing the histone from nucicopro- 
tcin, it is possible to recomlane the same histone 
quantitatively with the DNA residue. Such a 
recombination vields a product with only part of 
the capacity to react with the LE. cell factor 
possessed by the original nucleoprotein. Recon- 


stitution of nucleoprotein from which DNA has 
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been removed by incubating the residue with 
a solution of fresh calf thymus DNA eives a 
product with to react with 
the LE. cell factor. Furthermore, preparation of 
a nucleoprotein by reacting wolated 
call thyvuns DNA with wolated calf thymus 
suletance phyucally resembling 
af an equivalent amount of 
extracted trom nucle. Synthetic 
lor hetone of by substituting heparin for DNA 
are totally incapable of aleorbing the LE. cell 


the feuctevety 


lector. Attempts to the LE. cell factor 
with wolated DNA alone have completely 
failed. Thus it appears that the DNA and the 


of the original leuprotein are 
tial for reaction with the LE. cell factor, and 
that the confieuration in which thes 
cam on extraction from is necessary for 
In the recombination of 
plu products of the preparation of synthetic 
conh@uration not 
reviewed ami the resulting nucleoprotein is 
evther not as effective as extracted nucleoprotcin 
on for mulberam basis, oF is totally 
inefice tive 

reaction between nucleoprotein and LE. 
cell Lactot takes place at temperatures between 
and approximately 45°. It maw alo occur 
at lower temperatures, but this has not been 
thoroughly examined. The complex of nucico- 
protem and LE. cell factor is stable at pH from 
to 8.5. Abowe pH the nucleoprotein 
lraaives 

The reaction between nucleoprotein and L_E. 
cell factor can be inhibited by prior saturation of 
the nuckcoprotem with protamine or histone, 
both of which are basic proteins which are 
conudered to block the free phosphate groups of 
the DNA. The reaction can also be inhibited by 
prior saturation of the nucleoprotein with 
atabrine, which is a basic material known to 
form stable compounds with DNA and nucleo- 
protein. What relation this inhibition might 
have to the therapeutic usefulness of atabrine 
in lupus erythematosus is unknown. 
A puzzling feature of these inhibitions is that 
saturation of the nucleoprotein with basic 
methyl ereen, a dye which alo is thought to 
bind the phosphate groups of DNA, does not 
interfere with the reaction between nucico- 
protein and LE. cell factor. Thus the nature of 
these inhilutions remains to be clarified. 
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Feo. 2. Preeipitin reaction in agar between DNA and 
SLL. serum. For explanation, see text. From: Deicuer, 
H.. Hoswas, H. KR. and Kunxet, H. The precipitin reac- 
thom between DNA and a serum factor in systemic lupus 
erythematosus. J. Exper. Mfed., 109: 97, 1959. 


Recovery of active, fairly pure L.E. cell factor 
from nucleoprotein permitted more careful 
study of the characterization of this factor. The 
L..E. cell factor is electrophoretically and ultra- 
centrifugally a y-globulin. It is entirely in- 
activated and quantitatively precipitated by 
antiserum to normal human y-globulin. When 
reacted im agar diffusion with antiserums to 
whole human serum and to isolated human 7S 
y-globulin, the L.E. cell factor forms a single 
band of identity with these two antiserums, 
showing that it has the unmunologic character- 
istics of the “S y-globulin. Occasionally a small 
amount of high molecular weight y-globulin 
also may be present. 

It is concluded that lupus serum may contain 
a variety of factors capable of reacting with 
different constituents of the cell nucleus. One of 
these reacts with nuclear nucleoprotein, is 
responsible for the formation of the L.E. cell, 
and requires both the DNA and the histone for 
its reaction. However, complement fixation 
studies showed that there was another factor 
capable of reacting with pure isolated DNA. 
The question then arose as to whether or not 
these factors requiring DNA for reaction were 
identical and, if not, whether both could induce 
L..E. cell formation. 

The reaction between L.E. serum and DNA 
has been explored by Dr. Deicher in our labora- 
tory as well as by Drs. Seligmann and Ceppel- 
lini in Europe. They have found that, in addition 
to the complement fixation reaction between 
lupus serum and DNA, there is a precipitation 
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reaction which can be demonstrated either in 
agar diffusion or by formation of classical 
precipitin curves. An example of the agar 
diffusion reaction is seen in Figure 2. Here the 
serum to be examined is placed at the bottom 
of the tube. Above it is placed a layer of agar 
and above that the solution of DNA. After 
incubation at 37°c. for a few davs, a band forms 
in the agar. This may be seen in the tubes of the 
left and right which contain lupus serum. In the 
center is a tube containing normal serum. Treat- 
ment of the DNA solution with DNAse prior to 
use prevents band formation. Prior treatment 
with RNAse or trypsin does not interfere with 
development of the band. 

When increasing amounts of DNA in micro- 
gram aliquots are added to a standard amount 
of lupus serum, a precipitate is formed in in- 
creasing amounts untul a point similar to an 
equivalence point is reached. With further 
addition of DNA the amount of precipitate 
then diminishes in a manner similar to the 
diminution of precipitate in the antigen excess 
zone of the usual precipitin curve. 

If the precipitate which is 
equivalence point in such a system is digested 
with DNAse, protein is liberated. This protein 
migrates as a y-globulin electrophoretically and 
reacts in agar diffusion reactions against anti- 
serum to whole human serum and to normal 
human y-globulin by forming single merging 
band of identity. It is capable of fixing com- 
plement with nuclei and DNA, and of precipi- 
tating again upon addition of DNA. However, 
this y-globulin recovered from the equivalence 
point precipitate is virtually incapable of 
inducing L.E. cell formation and the serum 
from which the equivalence point precipitate 
has been recovered still possesses most if not all 
of its original capacity to induce L.E. cell 
formation. 

It thus appears that there are two factors in 
lupus serum which react with DNA. One, the 
L.E. cell factor, reacts with nucleoprotein and 
requires both the DNA and the histone for its 
interaction. The other is a factor which reacts 
with pure DNA and apparently is incapable 
of inducing L.E. cell formation. This latter 
statement must be qualified, however. Occasion- 
ally the y-globulin recovered from DNA-react- 
ing patients, when tested for L.E. cell-inducing 
capacity, has caused some formation of swollen 
nuclear material with rare appearance of 
L.E. cells. Whether this is the result of a primary 


obtained at 


acuvity of the DNA precipitator inell, of a 
miner rCACTIVGITS 
directed against substances powessing a com- 
mon reactive site, or of coprecipiiation af a 
snali amount of separate LE. cell factor with 
the DNA y-globulin complies remains tae 


cross 


determined 

\re thon ~ hin hy we 
autoantibodies’ All studies conducted to dat 
have shown these substances to powes the char- 
acteristics of typical human antilaaly 
Ihe nature of their interaction with nuclear 
substances conestent with a reaction between 
anugen and antibody. They are capable of 
reacting with the nuclear material of the patient 
irom which thes are recovered. However, identi- 
‘ al lactors have not vet m 
with nuclear materiak. Therefore. 
whale nience has appeared to comtrads't 
the hypothesis that they are untiinales, the 
lactors 


thranee 


ammails may prove dithcult, however 


immune response to a normal cell comstitucnt, 
their recovery from anunak with normal 
Mune would not tx expected 
contention w strengthened tw the fect that 
ac wis and histones are 
antigens experimentally and the 
of antibodies to them in SLI 


Apprat 
weet 
refiects a abnormaliyv the tnmune 
responses of the pauient 

he senmihcance of the ol thew 
lactors remains to be determined. However, two 
points merit attention he iret 
of these complement fixation 
reacuions for S.L.E. and the aol 
the uters of the antinuclear factors to dixca 
activity. With regard to specificity, we have 
not yet found a scrum from a pauent with a 
disease other than lupus which 
capable of reacung with the nucleic ack consti. 
vents of the cell nucleus. However, a few 


the specificity 


with scleroderma, as well as some with various 
tvpes of liver disease and hypergammagiolnli- 
nema, have poweswed high titers of reactivity 
with whole tissue extracts and at times with 
whole nuclei or phosphate extract of cell nucle 
Thus complement fixation reactions with cell 
constituents other than the nucleic acid ma- 
terials of the nucleus cannot be consdered a 
phenomenon specific for systemic lupus ecry- 
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thematows, at least as it is now recognized 

With regard to titers, thus far we have found 
them to be highest during active phases of the 
dease and to diminish of completely disappear 
when the patients experience either spontaneous 
or therapeutic remimion. The complement 
reaction can be used as a diagnostic 
test, but in our experience they have not been 
im any senificant number of patients 
with clinical eveterme lupus who did not also 
chow postive lupus cell preparations. Conversely, 
in few cases weakly postive LE. cell forma- 
tom was prevent without evidence of comple- 
ment fixation reaction. Comequently, comple- 
ment with nuclear antigetis does not at 
the moment qualiiy as & tore senetive screen- 
me tet for the prewence of evetermec lupus 

Perhaps the best prospect for a simple clinical 
«<reening method for S.L_E. is that developed by 
Christian, Mendez-Brvan and Larson | /4 
comnts of coating latex particles with 
nucleuproten and then oltaming agglutination 
of these coated particles when they are mixed 
with lupus serum. This reaction would have the 
wivantage of the fact that the phosphate- 
extractaile material from the nucleus is not 
carried with the nucleoprotein, and therefore 
this test macht be expected to show a high deerce 
of speciheny for S.L_E 

lhe «com! major “Question concerns the 
relationship of these circulating antinuclear 
«rum factors to pathogenesis of the discase. At 
the moment, the evidence against a causal 
relatemiup of these factors to the disease or 
ans of tts pathologic lesions, prunarily because the 
antinuctear tactors do not appear capable of 
crowing the cell membrane and cytoplasm of a 
viable cell. This evidence is: (1) L.E. cells are 
not found cree except under very unusual condi- 
tome: (2) children born of mothers with cir- 
culatine LE. cell factors have been found to 
have thie factor in their blood via placental 
trameder, but have not suffered identifiable 
damage: (5) with rare exceptions, staining of 
postmortem lupus timwes with fluoresccin- 
labelled antwerum to hurnan y-globulin has not 
revealed the presence of y-globulin in the cell 
nuclei; and (4) we have been unable to inter- 
flere with tieue culture growth of cither normal 
or Hela celle bw addition of laree amounts of 
high titer lupus »erum to the culture medium. 

There is one biologic activity, however, of 
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which at least one antinuclear factor is capable. 
Lupus serum, in direct relation to the presence of 
DNA precipitating factor, will inhibit bacterial 
transformation in pneumonococci. This effect, 
however, requires isolation of DNA from one 
type of bacteria, exposure of the DNA to the 
lupus serum, and then passage of the DNA to the 
other type of bacteria. Thus the factor is not 
required to enter a viable cell before combina- 
tion with DNA, and this biologic activity is not 
in contradiction to the general failure of these 
circulating factors to gain access to the nuclei of 
viable cells. 

Nevertheless, these conclusions concerning the 
possible tiologic and pathologic role of the 
antinuclear factors must be considered entirely 
provisional. It is possible that more thoughtful 
experimental design in the future will vield 
evidence for far more complicated and signifi- 
cant actions of these factors. 

In summary, patients with systemic lupus 
erythematosus, already known for their pro- 
pensity to form what are apparently antibodies 
to many different body tssues, now appear 
able to form a family of antinuclear factors 
resembling antibodies. The latter are of par- 
ticular interest because of the known poor 
antigenicity of nucleic acids; S.L.E. may vield 
the first good evidence of their antigenicity. 
The appearance of such factors which react with 
the patient's own cell materials strengthens the 
contention that autoimmune mechanisms are at 
work in this disease. Whatever the future may 
bring by way of clarification of the nature and 
tnologic role of these factors, study of their 
reactivities and of the presumably unusual im- 
mune response which gives rise to them should 
increase our understanding of autoimmunity in 
general and the causes of this disease in particular. 

De. Larson: Polystyrene (“latex”) particles 
of approximately 0.8 microns in diameter carry 
an electrical charge on their surface. Under 
appropriate circumstances these particles 
may become coated with nucleoprotein. When 
a suspension of coated latex is placed in the 
serum of a patient with circulating L.E. factor, 
agglutination of the particles usually results | /4). 
Dr. Charles Christian has carried out a number 
of absorption studies using this L.E. agglutina- 
tion technic. Unabsorbed serum from patients 
with S.L.E. may agglutinate coated latex 
particles in dilutions up to 1:32 or higher. S.L.E. 
serums which have been absorbed with coated 
latex fail to give further agglutination. Of even 


424 Combined Stati Clinic 


TABLE Iv 
AGULUTINATION 


Positive 


Positive 
Disease No. Prep Agwiu- 
Miscellaneous 15] 
(Cfonnective disease 5 
S.LLE. 33 


Agglutination failures 
Non-specific agvlutination 


greater significance is the observation that the 
L.E. cell-promoting factor itself can be com- 
pletely absorbed out of L.E. serums by the use ol 
coated latex. 

Studies on the L.E. agglutination reaction 
indicate that DNA, in relatively low concentra- 
tions, is capable of inhibiting the reaction. When 
the DNA is previously treated with desoxy- 
ribonuclease, however, the DNA loses its abality 
to inhibit the agglutination. RNA, desoxy- 
ribose and histone fail to inhibit the reaction 

We have examined the serums from 221 pa- 
tients, using this technic. Not one of 1 3] patients 
with a wide variety of disorders (other than 
S.L.E.) gave a positive reaction to agglutination 
test. (Table Fiftv-seven patients with so- 
called diseases of the connective Ussue, most ol 
whom were Clinically diagnosed as having 
rheumatoid arthritis, also had a negative result. 
Serums from thirty-three patients with well 
documented S.L.E. have tested, and 
twenty-six of them gave a pOsILIVe reaction. Six 


been 


of these had a positive agglutination test at the 
time their L.E. preparations were negative 
In three patients with clinical S.L.E. and a posi- 
tive L.E. preparation the coated particles failed 
to agglutinate. 

Of considerable importance is the observation 
that serums obtained from seven persons 
agglutinated not only coated particles but un- 
coated particles as well; all seven of these pa- 
tients, so far as we know, do not have S.L.E. 
For this reason it is necessary to include in the 
test an uncoated latex particle control. This 
type of reaction has been previously described 
in connection with a search for “rheumatoid 
factor’ using the Fu latex technic | 75). 

One of the most distressing features of S.L.E. 
is the high mortality rate due to renal involve- 
ment. Dr. Arthur Snyder has recently reviewed 


the coincidence of the nephrouc svndrome and 
data to present at this time 
De. 
ions of renal parenchymal discase are one of the 


clinical 


protean manicstations of 
thematosus has boen re« owned hw many vcars 
Lhe incidence of renal involvement, when persast- 
ent protemuria in the albwence of leve - dehvdra- 
non and urologic abnormalities » taken as the 
clini al ranging trom tas 
75 prt Cert if) im the literature 
I he ifuc nec of renal mvelvement m 
autopss studies reveal that pathologsw changes mn 
are no abnormalities of the urmar, scdunent of 
sans of renal 

lhe chimical course of renal mvohecment im 
S.L.E. is extremely variable. a group of 
patients with svstemuc lupus studied here, many 
had persistent without clincal of 
laborators evidence of renal inuthoency, which 
remained unchaneed lor vears In others, 
rapidly renal des cloped 

It is dithcult to establish with certamty how 
lrequently renal insulhorency the cause of 
death in patients with S | i In a recent John 
Hopkins Hospital study praticnts 
were cxamined at autopess I wenty-two patients 
ol this group were considered to have dred as the 
result ol progicssion ais I. In nine of thew 
renal imsufhciency was considered to be the 
immediate cause of death, although other lactors 
played a role in several of these puticnts 

The studies of Muehrcke et al. at the Ll niver- 
stv of Illinois have done much to clarify the 
histopathology of the developing kidney lesson 
These workers made a «vstematic 
ol single and serial percutancous renal nope, 
and autopsy specimens, paving carclul atten- 
tion to the problem ol sampling Linploy ing the 
light microscope, they found that the carhest 
detectable lesions of lupus nephrites were con- 
fined to the glomeruli. In what appeared to 
them to be basement meombranc, small areas ol 
irregular local thickenine were found at the 
periphery of the glomerular tufts. In almost all 
instances this change was associated with local 
proliferation of endothelial cells. In many cases 
this local and focal glomerulitis e@radually 
progressed, and features more peculiar to lupus 
nephritis then appeared. Among these were 
local fibrinoid changes, hematoxylin bodies, 
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and occasionally hyaline chromin in the glomer- 
ulus. When thickening of the clomerular 
ment memlwane and changes became 
predaomunant features, the «called wire-loop 
were wen In areas al local 
the clamerulus frequently became adherent to 
Howman's capeule. These local adhesions then 
umierwent or¢anization and when 
these were extetisive, prolileration 
ot epithelial celle was olmerved, and crescent 
lormaton wae ser I he typical histologic 
pecture of chrome clomerulonephritis, however, 
and hvalinization of manv elomeruli, 
was distineth lulwlar, vascular 
ond wmterstitial changes were not seen the 


early stages, bart as clomerular lessons became 
more pronounced, tubular degenerative changes, 
mteretitial infiltrates and edema were found 
Vascular chanees occurred only late in the 
ase 

Dr. Marilvn Farquhar of the Rockefeller 
Imetitute has made interesting clectron micros- 
copy studies of the clomerulus in S.L.E., as 
have Kark and others. Some of the changes are 
bw thie technic before they are visible with 
licht microscopy. Macnification of the normal 
Chamerulus «cthon under the ciectron micro- 
cope reveals three chiet clomerular components 
endothelium, basement membrane and cpithe- 
lum. Dhickenime of the basement membrane has 
heen found to be the most characteristic lesion of 
S.L.E.. This change ix found irreeularly throuch- 
out the clomertultus but tends to occur m the 
capillaries at the periphery of the tuft. Fibrinoid 
material is deposited between the endothelial 
cell and the basement membrane. The morphol- 
oay of the epithelial cell in the carly stage bs 
entirely within normal limits. A few patients 
studied by Dr. Farquhar after steroid treatment 
was beeun demonstrated a decrease in fibrinoid 
without detectable changes in the basement 
mem! rane 

The nephrotic syndrome observed during the 
course of the renal involvement in S.L.E. is 
considered currently to he the metabolic, 
nutritional and clinical consequence of massive 
proteinuria. In addition to proteinuria, hypo- 
albuminemia and edema are considered cardinal 
signs. Increased glomerular filtration of plasma 
protein is the predominant cause of the pro- 
teinuria, but impaired tubular absorption of 
protem may also play a role in some patients. 

In the past two decades 322 patients with 
nephrotic syndrome of all etiologies were seen at 
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Vv 
COANCIDENCE OF THE NEPHROTIC SYNDROME AND 
SYSTEMIC LUPUS ERYTHEMATOSUS 


Clinical Description | Patients 
| 
lotal number with nephrotic syndrome. . | 322 
neler ten vears of age | 
| 1 
Hetween ten and fifty vears of awe... .... 81 
Female with S.L.E. | 17 
33 
Male with S.L.E. 2 
(iver fiftw vears of age 30 


the Presbyterian Hospital. Of these, 126 were 
fermales, 211 had the onset of nephrotic syndrome 
before the age of ten. In the past two decades, 
189 patients who met our clinical criteria for 
definite or probable S.L.E. were seen here. The 
presence of the L.E. cell phenomenon was 
regarded as confirmatory evidence for the 
diagnosis. (Table v.) 

Iwenty patients were found to have both 
diagnoses S.L.E. and nephrotic syndrome. 
Other causes of the nephrotic syndrome could 
not be established in these patients. In addition 
to the nephrotic syndrome, other features of 
S.L.E. were regularly found in these patients. 
Eighteen of the twenty patients studied were 
female, and they did not differ from other 
patients with S.L.E. with respect to their age at 
the onset of their disease. Nineteer of the pa- 
tients were between ten and fifty years of age at 
the onset of the nephrotic syndrome. Seventeen 
of these patients were female. 

Of the 322 patients with nephrotic syndrome 
of all etiologies, the onset of the disease was 
noted between the ages of ten and fifty in eighty 
one. Forty-eight of these were female. Thus of a 
total of forty-cight female patients with the 
onset of nephrotic syndrome between the ages of 
ten and fiftv, seventeen were found to have 
S.L.E. In comparison, the incidence of S.L.E. 
in the male adult population with the nephrotic 
syndrome was only two of thirty-three patients. 
Between the ages of ten and fifty, there were 
more women with the nephrotic syndrome than 
men, and this difference in incidence appears 
to be due to the large numbers of female pa- 
tients with S.L.E. 

In our study of twenty patients with both 
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S.L.E. and the nephrotic syndrome, the develop- 
ment of edema was taken as indicating the time 
of onset of the nephrotic syndrome and for 
admission of the patient to the study group. 
In all patients, edema was associated with 
hypoalbuminemia and persistent proteinuria. 
Serum cholesterol concentrations were elevated 
at some time during the course of sixteen of our 
twenty patients; observations were incomplete 
in the remaining four. Microscopic pyuria and 
hematuria were noted in all of the patients. 
When the patients were first examined, the 
blood urea nitrogen concentrations ranged from 


9 to 135 mg. per cent. Nine of the twenty pa- 


tients had blood urea nitrogen values greater 
than 25. At the time of the initial examination 
definite hypertensive blood pressure levels were 
present in only four of the group. Despite 
remission of the nephrotic syndrome, which by 
our criteria was disappearance of the edema 
and elevation of the serum albumin to normal, 
all the patients showed persistent proteinuria. 

A wide variation was noted in the me inter- 
val between the onset of S.L.E. and the appear- 
ance of the nephrotic syndrome. In one patient 
the nephrotic syndrome was a presenting feature 
of S.L.E. The other extreme is represented by the 
patient in whom the nephrotic syndrome ap- 
peared thirteen vears after the first clinical 
evidence of S.L.E. In two-thirds of the patients 
the nephrotic syndrome developed one year or 
more after the onset of the disease; in half, a 
three-year interval intervened. 

The appearance of the nephrotic syndrome 
did not necessarily herald a phase of progressive 
renal failure, although this was the most com- 
mon cause of death in the entire group of pa- 
tients. Ten patients survived the nephrotic 
syndrome more than one year and two patients 
were still alive at least three and a half vears 
later. However, ten patients died within the 
first year after the appearance of the nephrotx 
syndrome. These two groups were examined to 
determine if any feature of the clinical picture 
characterized either of the groups. Of the 
ten patients who survived the onset of the 
nephrotic syndrome less than one year, in five 
the appearance of S.L.E. had been noted within 
the preceding seven months. Of the ten patients 
who survived the onset of the nephrotic svn- 
drome more than one year, in only two had the 
appearance of S.L.E. been noted within the 
preceding seven months; in the remaining eight 
patients an interval of at least cighteen months 


was noted between onset of systemic discaw 
and the nephrotic svndrome. These olserva- 
tions suggest that, considered as a group, the 
prognosis i poorer the ecarher the onset ol 
the nephrouc syndrome in the course of S.L_E 
In considering individual patients, there were 
notable exceptions to this observation. The 
appearance ol the nephrouc sy ndrome was not, 
por if, poor Prognostic sign (Considered as a 
group, the carly appearance of the nephrotx 
syndrome in S.L.E. reflected the tempo of 
progression of the underlying systemic disease 
and thus reflected prognosis in a general was 
The two groups were not unlike when compared 
with regard to the frequency of the presence of 
hypertension, the severity of =the 
svndrome as measured ty hypo- 


azotemia, 
nephrotic 
albuminenua, or durauion of the nephrotm 
svndrome as measured by the unterval between 
the onset and disappearance of edema. These 
paratneters of renal involvement appeared tes 
bear no relation to the 

In a consideration of the treatment of the 
nephrou svndroime, it should be noted that the 
MAjOrity ol our patients were given only modest 
dosages of steronds. Sixteen of our twents pua- 
tients received steroid treatment at some time 
during the course of their nephrouc syndrome 
Ten patients rece ed duses ol pr ednisone 
than 30 me. daily for at least one week, and tour 
received this dose for at least three weeks. Two 
patients received 100 mg. of prednisone daily for 
ten and twenty-one davs cach 

There appeared to be no clinical response to 
ireatment except in two patients. However, 
these two patients were receiving diuretics at 
the same time, and further consderation of 
their courses makes it seem unlikely that the 
observed diuresis could be attributed to the 
effect of the steroid. Our experience thus has 
been similar to that of others: given im this 
dosage for this duration, steroids had no detect- 
able influence on the course of the nephrotw 
syndrome in S.L.E. 

To date, no clinic has produced convincing 
evidence that steroid treatment in any was 
alters the natural course of lupus nephritis 
Observers from several clinics have been 
intrigued by the possibility that very large doses 
of steroid, administered carly, may reverse the 
pathologic processes. Failure to produce any 
change in the thickened glomerular basement 
membrane, the most consistent abnormal finding 


in the glomerulus, does not support this hope, 
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bust further experience will be necessary for 
detuutive pudement 

In a comsideration of the treatment of S.L.E. 
im general, it is apparent that the administration 
ol sterod has an unmediate and salutary 
effect on the patient with acute systemic disease. 
Dhere is no clear evidence that a decrease in the 
incidence of untoward eflects, such as the devel- 
opment of pepuc ulcer of osteoporosis, and the 
ageravation of diabetes, has been accomplished 
with the newer steroids which potentiate their 
antiintlammator, effects without a concomitant 
reese thew Cheat) electrols tes. 

Since there is neither clinical nor pathologic 
evidence that the fundamental abnormalities 
mm thes disease are altered bw steroids, and «ince 
steroid treatment, even with the newer drugs, is 
fraught with the danger of untoward reactions, 
the policy of our clinic has been to restrict the 
use of steronds until such time as the severity of 
the clinical problem warrants their use. Until 
such time, our patients receive palliative treat- 
ment with lew potent and less toxic anti-inflam- 
matory agents, such as aspirin and chloroquin 

De. Larson: This completes the formal 
presentations. We would welcome any comments 
of questions from the audience. 

De. Kapatr: Because a material 
reacts with DNA or with DNA-protein, the DNA 
not necessarily the “antigen” which provided 
the mutial stimulus to formation of the material. 
Miany vears ago it was found that horse anti- 
pheumococeus serum would precipitate specil- 
ically with DNA. If we didn’t happen to know 
that the horse had been immunized with a 
containing the specific capsular 
polysaccharide antigen, and if we had just taken 
this serum as one occurring in the course of a 
natural disease of horses, we might have said 
that the DNA was the antigen. 

Further efforts, in terms of our basic im- 
munochemical knowledee, to break down the 
relationship of DNA, DNA-protein and the 
circulating abnormal proteins in S.L.E. are of 
the utmost importance. In this connection | 
would like to ask Dr Holman, what is the pH 
range at which the precipitin reaction with DNA 
and these factors occurs’ 

De. Hoiwanx: We concur with Dr. Kabat's 
caution regarding overinterpretation. However, 
I do not believe that the horse antipneumococcal 
serum reaction with DNA is comparable to that 
of L.E. serum. DNA is known to precipitate 
non-specifically with many proteins, including 
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y-globulins at pH’s below 7. Presumably this is 
due to electrostatic interaction because at these 
low pH’'s the net electric charge of the DNA is 
negative while that of many of the reactive 
proteins, at these low pH’s below their isoelectric 
points, is positive. Such precipitations usually do 
not vield a precipitin-like curve; rather, the 
amount of precipitate continues to rise as 
nucleic acid is added and no “antigen excess” 
phenomenon is observed. Dr. Deicher has ob- 
served this type of reaction, at these pH’s, be- 
tween DNA and normal human serum or nor- 
mal human y-globulin. 

The horse antipneumococcal precipitation 
with nucleic acids is presumably this type of 
non-specific interaction because it occurs only at 
pH's below Furthermore, these hyper- 
immunized horse serums usually contain large 
amounts of easily precipitable euglobulin which 
leaves solution readily on minimal diluuon. 

The precipitin reactions with L.E. serum 
have been carried out between pH 7 and 8.6. 
In this range both y-globulin and DNA are 
negatively charged and electrostatic interaction 
would be unlikely. Precipitin type curves are 
obtained. In this pH range, no other serum tested 
vielded any precipitate whatsoever. Finally, the 
L.E. serum which gave the precipitin reaction 
had only normal amounts of euglobulin. 

Dr. Kaspar: May | just ask one other ques- 
tion’? What is the isoelectric point of the L.E. 
factor that vou have isolated? 

De. Hotman: We have not determined it 
specifically but it migrates as a gamma globulin 
and we presume it has approximately the same 
isoelectric point as gamma globulin. 

Whether or not the L.E. cell factor migrates 
with the more basic or the more acidic y-globu- 
lin is am unresolved question. Some workers 
believe it travels in the basic region, and there- 
fore it might have a slightly higher isoelectric 
point than the mean value for y-globulin. How- 
ever, we have always found it on the acid side of 
the y-globulin peak after starch electrophoresis. 
Perhaps the issue can be settled now that 
methods are available for obtaining reasonably 
pure factor. 

Dr. Larson: There has been considerable 
interest in the use of high dosages of steroid in 
the therapy of the renal lesion of S.L.E. I 
wonder, Dr. Holman, if you are in complete 
agreement with Dr. Snyder’s point of view? 

Dr. Hotman: We are impressed with the 
usefulness of steroids in the treatment of both 
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lupus nephritis and lupus nephrosis. However, 
we have not conducted studies specifically 
designed to evaluate therapy and therefore our 
thoughts must be considered provisional. 

In the past three years we have treated some 
forty patients with S.L.E. A majority of these 
have shown some degree of kidney disease, 
varying from minimal proteinuria and hema- 
turia to advanced disease of the kidney with 
anasarca, azotemia, hypertension and massive 
hematuria. Our treatment has been virtually 
the same in all cases. The patients begin with a 
regimen of approximately 60 mg. of meticorten 
administered daily, plus antimalarials. The 
steroids are reduced to levels of 30 to 50 mg. of 
meticorten administered daily as 
clinical improvement appears. These dose levels 
are maintained unul the sedimentation rate, 
hemoglobin, y-globulin and albumin return to 
or toward normal, and the disease of the kidnes 
has either disappeared or stabilized. When this 


<i’ 


point is reached steroids are gradually dis- 
continued and the patients are maintained on 
antimalarials. 

Most cases with minimal or moderate renal 
disease have had a return to normal of then 
kidney status, as judged by the absence of 
hematuria, normal twentv-four-hour urinar\ 
protein, and normal urea clearance. All but one 
of the patients with advanced renal disease have 
had such striking improvement that they are now 
carrving on normal or near normal activity, and 
are receiving either no therapy or only small 
doses of medication. One patient experienced a 
loss of 70 pounds of edema fluid, a drop in 
blood urea nitrogen from 100 mg. per cent 
to normal, and complete disappearance of 
marked hematuria. Hypertension remains, how- 
ever. [wo young women with typical nephrosis 
now have entirely normal kidney function, al- 
though neither is receiving steroids at this time. 

The difference between the results reported 
by Dr. Snyder and those we seem to be having 
may in part be accounted for by the difference in 
the dosage of steroids used and the length of 
treatment. He indicated that the maximum 
duration of treatment in this series was about 
thirty days and that doses of meticorten above 
30 mg. daily were used only briefly. We have 
rarely seen significant improvement in that 
period of time with that dose of steroids in any 
patient having more than minimal renal involve- 
ment. The duration of treatment in our patients 
has varied from two months minimum to eight 


months maximum before steroid withdrawal. 
In the more advanced cases the average steroid 
dose has been about 50 me. daily, but im all 
these instances the steroid dosage has now been 
reduced or discontinued, without signitn ant 
relapse to date. 

Whatever the final decision may be with 
regard to the over-all etheacy of steronds in lupus 
renal disease, the Lact that some people do appear 
to benefit might indicate that longer term ther- 
apy should be attempted than is now commonly 


used. 


SUMMARY 


Dre. Ricnarp J. Cross: Systemic lupus ery- 
thematosus is a chronic, progressive disease ol 
undetermined ctiologyv. Studies of its 
have been hampered by the lack of clear-cut 
criteria for diagnosis, but in recent vears ut has 
become apparent that this disease w lar more 
common than was once thought and that iu has 
Irequently been conlused with a wide Variets 
of other conditions. Its clinical and laboratory 
manifestations are hiehly variable, and certain 
of them may occur many vears before any other 
evidences of the disease are observed 

It is usually possible, at some stage of the 
disease, to find in the scrum of patients wath 
systemic lupus erythematosus one or more of a 
y-vlobulins. The most 
fin WwW hin hy 


group of abnormal 
constant of these is the 1. I. 
promotes the phagocytosis ol nu leoprotein 
Complement is fixed when this factor reacts with 
nucleoprotein, a reaction which appears to 
involve two bonds, one with DNA and one with 
histone. Other factors in the serum also are 
capable of reacting with nucleoprotein or with 
other fractions prepared from nuclei. These 
factors appear to be antibodies, and thei 
presence suggests that autoimmune mechanisms 
play a role in the development of this disease 
But these factors do not seem to be able to 
cross the cell membrane of living cells, and thus 
there is doubt that they directly contribute to the 
pathogenesis of systemic lupus erythematosus 

A useful diagnostic test for S.L.E. has been 
developed, based on the agglutination 7 | 
latex particles which have been coated with 
nucleoprotein. 

Renal involvement is commonly encountered 
in this disease and is a frequent cause of death 
Some investigators have reported good results 
from prolonged administration of steroids in high 
dosage; others have been less successful. 
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HE patient, a fifty-two vear old Negro part- 
2 pene minister, part-time cotton picker was 
transferred to the Barnes Hospital on June 14, 
1959 because of renal failure. He died on June 
18, 1959. 

In 1940 he had severe pain in the lower part of 
his back after chopping wood. Thereafter, he 
was never able to perform heavy lifung. Exacer- 
bations of this pain caused his separation from 
the Army in 1943 and caused him to seek medi- 
cal attention in 1959, after chiropractic manipu- 
lations had failed to relieve him. He entered the 
University of Missouri Hospital in February 
1959 and on physical examination was found 
to have evidence of right lumbar nerve root 
compression. A myelogram was interpreted 
as showing herniated nucleus pulposus in the 
L5-S1 interspace. Other studies were within 
normal limits. Laminectomy was advised, but 
the patient declined. 

On March 5, 1959, he entered the St. Louis 
Veterans Administration Hospital, because of 
pain in the lower part of his back. Additional! 
history revealed good general health. He had 
had a heavy alcoholic intake until several years 
before admission; at age eighteen he had an ill- 
ness diagnosed as gonorrhea, which was treated 
with two injections of “606.” The physica! 
examination was within normal limits except 
for the presence of poor oral hygiene, a right 
lumbar scoliosis, and paravertebral muscle 
spasm in the lumbar area. The right knee and 
ankle jerks were considered to be hypoactive 
and a questionable area of hypalgesia was pres- 
ent on the right leg. 

On admission, the chest roentgenogram, 
blood counts, serum electrolytes, blood urea 
nitrogen, sugar, calcium, and alkaline phospha- 


tase were within normal limits. The urine had a 
specific gravis of 1.026, contained no protem 
or sugar, and had an occasional white blood cell 
and red blood cell on microscopic cxamination 

On April 16 laminectomy was performed and 
a herniated nucleus pulposus at the L4-5 inter- 
space was removed, On the first postoperative 


49 
thas 


dav the temperature rose to 
attrnbuted to atelectasis Ihe lever persisted 
with temperatures the range of amd 
additional studies were undertaken. On the 
third postoperative day, a roenteenogram of the 
chest was interpreted ing atelectate 
areas at the right base. The hematocrit was 
33 per cent; the white blood cell count 14,00) 
per cu. mm. with a shift to the left; the urme 
contained 2-plus protein, and many hyaline 
and coarsely granular casts: the electrolytes 
were normal. A culture of the urine crew Beta 
hemolytuc streptococcus; the sputum on culture 
contained both coliform and mucoid lactow 
fermenting organisms. A battery of ag@lutina- 
tions Was newative. 

Therapy with procaine penicillin (600,000 
units administered eiwht hours) and 
streptomycin (0.5 administered every cight 
hours) was begun on April 19; and when the 
fcmperature rose 41% on April the poni- 
cillin dosage was increased to 500,000 units ol 
crystalline penicillin given every four hours 

Because of continued fever, a needle was 
inserted into the area of the wound on April 21 
A small amount of serous material was aspirated 
which contained large numbers of coagulasc 
positive hemolytic Staphylococcus aureus on 
culture. On April 22, incision into the lamuincc- 
tomy area was performed and 15 mil. of sero- 
purulent material was drained. A fall in systolic 


every 
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blood pressure to 88 mm. He occurred post- 
operatively and unit of blood was given. A 
lumbar puncture revealed uninfected spinal 
fluid. Heavy growth of Staph. aureus was ob- 
tained in a blood culture at this time. The 
organi from the back wound was sensitive to 
chloramphenicol, penicillin, streptomycin, novo- 
nocin, bacitracin, tetracyline, erythromycin 
and polymyxin. The organiem from the blood 
was sensative to cach of these antubiotics except 
pemecilin, to which it was only slightly sensitive. 
Sensitivities were performed by disc method. 

Om April 22, penicillin and streptomycin 
therapy was discontinued, and treatment with 
chloramphenicol and erythromycin was begun; 
each was given in the dose of 2 em. per day. 
Ervthromvein was given for one week, and 
chloramphenicol for two weeks. The tempera- 
ture eradually fell from 40° to 37°c. by April 3 
and the patient felt better; a blood culture 
drawn on May 6 was sterile. He remained 
afebrile until May 16. During this period exten- 
“ive investigation of the gastrointestinal tract was 
undertaken because of abdominal distention and 
(ramping. neo lesions were noted. 

On May 16 the temperature rose to 38.6°c. 
and within two davs daily spikes to 40.5°c. were 
occurring. The patient was experiencing moder- 
ately severe pain in the hip and back, and had 
lost considerable weight. Studies at that time 
showed a trace of proteim in the urine, a hemato- 
crit of 31 per cent and a white blood cell count of 
18,000 per cu. mm. Fluoroscopy of the chest 
revealed motion of both diaphragms; roentgeno- 
crams of the spine and hip were within normal 
limits except for the laminectomy defect. 
(Chloramphenicol therapy was reinstituted and 
the patient was given 2 units of blood; a blood 
culture on May 27 again was positive for Staph. 
aureus. The wound contained psceudomonas in 
large numbers. Disc sensitivities on the staphy- 
lococcus from the blood stream revealed it to be 
sensitive toervthromycin, novobiocin, bacitracin, 
kanamycin and vancomycin, but resistant to 
chloramphenicol, streptomycin, penicillin and 
tetracycline. 

On June 2 therapy with novobiocin, 500 ma. 
administered every six hours, was instituted, 
and chloramphenicol therapy was discontinued, 
but the temperature spiked to 39.5°c. cach day 
until his transfer, and he continued to have back 
pain. On June 9 through June 12 the back 
wound was radiated. A total dose of 1,200 Fr in 
air was administered. On June 12, the patient 
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complained of anorexia. Because of weight loss, 
Nilevar® therapy was begun. Since it was noted 
that the patient had not voided, an indwelling 
catheter was placed in the bladder, and 150 ml. 
of dark, turbid urine with specific gravity of 
1.015 was obtained. He was given 1,000 ml. of 
5 per cent glucose in water and 1,000 ml. of 
Ringer's lactate solution intravenously and 1,000 
cc. of water orally, but he passed only 100 ml. of 
urine in the succeeding fifteen hours. On June 
13, after the ingestion of 1,400 ml. of oral 
fluid, the fluid intake was restricted to 500 ml. 
3) per cent glucose in water with insulin added: 
the urinary output was between 1 and 3 ml. per 
hour and the urine contained 1-plus protein, a 
few granular casts, a few white blood cells and 
many bacteria. The white blood cell count was 
19,000 per cu. mim., the hematocrit 26 per cent, 
the blood urea nitrogen 80 mg. per cent, sodium 
129 mEq. per L., potassium 7.2 mEq. per L., 
carbon dioxide 17 mEq. per L. and chlorides 
84 mEq. per L. 

On June 14 slow infusion of 50 per cent 
glucose solution was continued, the urinary 
output was 1.5 ml. per hour until 4:00 a.M., after 
this time no flow was observed. Several tap water 
enemas were given. The blood urea nitrogen was 
142 mg. per cent, sodium 126 mEq. per L., 
potassium 5.4 mEq. per L., carbon dioxide 16.1 
mEq. per L., chloride 84 mEq. per L. A chest 
roentgenogram was read as “infiltrate in the 
inferior portion of the left lung and an infiltrate 
with a central radiolucent area in the left upper 
lunge field.” The colon was dilated and the 
kidneys were of normal size on a flat film of 
the abdomen. An electrocardiogram was not 
suggestive of hyperkalemia. The patient was 
transferred to Barnes Hospital in the midafter- 
noon of June 14. 

On physical examination the temperature was 
38°c., respirations 24 per minute, pulse 110 per 
minute and blood pressure 120/70 mm. Hg. The 
patient was a husky muscular Negro man who 
was lethargic and breathing deeply. The skin was 
dry and scaly with fairly good turgor; a clean 
granulating surgical wound was present over the 
midline in the lumbar area. The epitrochlear 
lymph nodes were enlarged, a small soft node, 
5 mm. in diameter, was present in each axilla. 
Shotty lymph nodes were palpable in the 
inguinal areas. The scleras were icteric, the 
pupils reacted well, and the fundi were normal. 
The mucus membranes of nose and throat were 
dry. The chest was symmetrical and respirations 
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were deep and rapid. Moist rales were heard 
at the left posterior base; these disappeared 
after coughing. The left berder of cardiac dull- 
ness was 9!4 cm. to the left of the midsternal 
line in the fifth interspace. No gallop rhythm 
was heard. A soft systolic grade 2 murmur was 
heard at the left sternal border, A, was equal to 
P.; the liver firm and non-tender: i 
extended 4 cm. below the right costal mare@in 
There was moderate abdominal distention; 
bowel sounds were hypoactive. splintet 
hemorrhages were present. Straight leg raising 
was limited bilaterally; there 
shaking tremor, and generalized hyperrefiexia 
No sensory deficit was present. 

The laboratory data were as follows: Hemo- 
globin 8.6 gm. per cent, white blood cell count 
17,550 per cu. mm., differenual: 10 per cent 
stabs, 75 per cent segmented forms, 12 per cent 
lymphocytes and 3 per cent monocytes. The red 
blood cells were hypochromic. Platelets were 
thought to be decreased on smear. The urine 
contained 2-plus protein, and no sugar, On 
microscopic examination of the urine there were 
occasional white blood cell casts and granular 
casts; 5 to 10 white blood cells were present. 
Reaction to the serological test for syphilis was 
negative: the stool was quaiac negative. See 
Table 1 for additional laboratory data. The total 
protein was 6.3 gm. per cent with albumin 
2.4 gm. per cent, globulin 3.9 gm. per cent, 
cephalin cholesterol flocculation 4 plus, thymol 
turbidity 9.6; Van den Bergh (before chloroform 
extraction) 5.9 mg. per cent, 3.1 direct, 2.8 


Was 


was a Coarse 


indirect: Van den Bergh (after chloroform 
extraction) 4.8 mg. per cent, 2.4 indirect; 
serum glutamic oxalacetic transaminase 52 


units, serum glutamic pyruvic transaminase 2 


units. The prothrombin time was 70 per cent of 
clotting time six minutes. Electro- 
cardiograms taken on admission and the 
third hospital dav were interpreted ts showing 
an abnormal torm ol ventricular comple. ; an 
electrocardiogram taken on the fourth hospital 


day was interpreted as showing anterior myo- 
bhaxl drawn on 


normal: 


cardial ischemia. Culture of 
admission had profuse growth of Staph. aureus, 
which grew in all concentrations of erythromycm 
and penicillin, was inhibited by 20 ye. per mi 
of novobiocin, and did not grow in | ge. per mi 
of vancomycin. Urine culture was sterile. The 
venous pressure was 70 mm. of saline and the 
circulation time 14 seconds. A roentecenogram 
of the chest was officially interpreted as being 
within normal limits except for tortuous aorta, 
however. unofhcially it was thought to show an 
elevated left diaphragm and areas of inhitration 
suggestive of abscesses. Abdominal roentecno- 
grams were compatible with ileus, although no 
gas was seen bevond the distal siemoid. There 
was no evidence of obstruction on barium enema 
A blood culture on the fourth hospital day was 
sterile. 

On admission the patient was placed on 
respiratory and contact isolation; the admuinistra- 
tion of 50 per cent glucose in water was con- 
tinued at a slow rate; novobiocin therapy, 1 em 
given every six hours, was continued. Basaljel* 
was administered orally. Because of the anuria, 
retrograde ureteral catheterization was per- 
formed on the left to rule out obstruction. The 
injection of radiopaque dye showed a normal left 
renal pelvis and ureter. The left kidney was 
considered to be of normal size. Four mil. of 
turbid urine was collected from the bladder; 
this was sterile on culture. Because of the ques- 
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of sulxiaphragmauc or intra-abdominal 
alecess with obstruction, a surgical consultation 
was obtained. The consultant could find no 
convincing evidence of intra-abdominal asbcess 
or obstruction and believed that distention was 
caused by paralytic ileus. 

Phe temperature rose to 39°c. after admission 
and remained elevated; hypotension with blood 
pressure of 90 60 min. He occurred within ten 
hours of admission. Intermittent doses of 
\ asoxyl® were given; on the second hospital day, 
because of hypotension and low serum sodium, 
hydrocortisone was given intravenously in the 
dose of 100 me. per day. Novobiocin therapy 
was discontinued and vancomycin was given 
intravenously 1,500 me./dav. Sodium cycle 
exchange resins were given rectally. 

Ihe fluid intake was maintained at 500 ml. 
per day, the urinary output was 15 mil. on the 
second hospital day. The patient remained 
hypotensive while receiving pressor agents. 
On the third hospital day he became afebrile, 
remained confused and exhibited geencralized 
twitching. Hypotension persisted and  nor- 
epinephrine therapy was begun. An additional 
1.500 mil. fluid, approximating extracellular 
fluid in composition was given, Dilantin® ther- 
apy was begun, and extracorporeal dialysis was 
performed over a four-hour period. There was 
ne olnective change in his status after dialvsis. 
(In the fourth hospital day hypotension per- 
ested, and a tracheostomy was performed to 
lactiitate removal of tracheobronchial secretions. 
Examination of the urine on three occasions 
revealed hyaline and granular casts, some ol 
which were broad and contained red blood 
cells. Increasing numbers of red blood cells were 
noted on successive days. A urine osmolalitv was 
380 mOsm per L., on one occasion, 420 mOsm per 
L.. on another. A renal biopsy was planned in 
order to clarify the diagnosis. This was scheduled 
for the filth hospital day, but in the early morn- 
ing of that day the temperature, which had 
remained below 38°c., spiked to 39°%c. and a 
large quantity of tracheal secretions was noted. 
Despite suctioning and prewor therapy, respira- 
tioms and cardiac action ceased about three 
hours after the spike in temperature; efforts to 
resuscitate the patient, including thoracotomy 
and cardiac massage were unsuccessful. 


CLINICAL DISCUSSION 


Dn. Sot Sueany: The patient was a fifty-two 
year old man who was in good health except for 
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recurrent pain in the lower part of his back due 
to a herniated disc. Since conservative measures 
did not give him relief, laminectomy was 
advised. Shortly after this elective and sup- 
posedly clean surgery, a wound infection and 
septicemia developed due to a hemolytic Staph. 
aureus. Drainage of the infected wound and 
administration of large amounts of antibiotics, 
based on sensitivity tests, appeared to bring the 
systemic infection slowly under control. How- 
ever, a few weeks later the systemic infection 
flared again and was followed by acute renal 
failure. On admission to Barnes Hospital the 
patient was septic with evidence of renal failure. 
Despite heroic measures, he rapidly succumbed 
to his illmess. This case should serve well to 
emphasize the staphylococcal problem and its 
serious nature. In addition, we have an in- 
triguing problem concerning the cause of the 
acute renal failure. Dr. Harford, would you 
begin the discussion by telling us how serious 1s 
the problem of staphylococcal bacteremia? 

Dr. Cart Harrorp: Information concerning 
the seriousness of the problem of staphylococcal 
infection is not easy to obtain, but I think that 
the recent figures reported by Finland and his 
co-workers* are very revealing. This is a par- 
ticularly good study for two reasons. One is that 
Dr. Finland and his associates have been carry- 
ing out careful cultures in the same hospital over 
a period of many years. Secondly, it is probable 
that the positive cultures are significant because 
the organisms were cultivated from body fluids 
or cavities that do not normally contain bacteria. 
The figures of certain years were presented for 
the following reasons: 1935 represented the era 
before sulfonamides: by 1941, sulfonamides had 
been in use for a significant period of time; 
by 1947, penicillin had been used extensively; 
by 1951, broad spectrum antibiotics had come 
into use. The years 1953, 1955 and 1957 were 
included to indicate recent experience. 

Some of the findings follow. In recent years 
the incidence of pneumococcal bacteremia has 
fallen off, but the incidence of staphylococcal 
bacteremia has been quite different. Presence of 
staphylococci in blood cultures decreased in 
frequency after penicillin was used, but lately 
the incidence of staphylococcal bacteremia has 
shown a striking increase, and is much greater 


* Fintanp, M., W. F., Jn. and Barnes, M. W. 
Occurrence of scrious bacterial infections since intro- 
duction of antibacterial agents. /. A. M. A., 170: 2188, 
1959. 
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than it was during the periods before or just after 
the introduction of the sulfonamides. The num- 
ber of patients dying with pneumococcal bac- 
teremia has declined markedly, but the number 
of patients dying with staphylococci in the blood 
has increased greatly. Another significant aspect 
of the study is that the recent increase in bac- 
teremia is not only of staphylococci, but also of 
gram negative bacilli such as proteus, pseudo- 
monas and aerobacter. With these organisms 
also, there has been a great increase in Ire- 
quency of bacteremia, and a similar increase in 
the number of patients dying with these organ- 
isms in the blood. 

In my opinion, the problem of staphylococcal 
bacteremia is greater now than it was before the 
introduction of antibiotics. 

Dr. SHERRY: It is interesting to note that in 
most large series, the incidence of staphylococcal! 
sepsis is highest following surgery, or in patients 
with serious underlying disease. Certain surgical! 
procedures seem to predispose more common|\ 
to staphylococcal sepsis than others. For exam- 
ple, in the experience of the Mayo Clinic trans- 
urethral resection ranked first, and laminectomy, 
for herniated disc second. Dr. Cole, can you 
explain this high incidence following surgery, 
and why the incidence is higher following certain 
surgical procedures? 

Dr. Ropert Core: I think the de- 
velopment of sepsis in general, and staphylococ- 
cal sepsis in particular, must be related to the 
organism which the patient contacts, the viru- 
lence of that organism, the size of its inoculum, 
and the patient’s ability to resist infection. In 
general, postoperative surgical patients have a 
lowered local and general resistance because ol 
the recent anesthetic, the surgical wound, and 
frequently the presence of indwelling catheters 
and tubes. For these reasons a postoperative 
surgical patient is in general vulnerable to 
infection. So far as the predilection of a par- 
ticular type of wound to infection is concerned, 
the establishment of a wound infection is related 
to the quantity of inoculum, the virulence of the 
inoculum, and the host’s resistance. Given an 
inoculum of staphylococcus into a surgical 
wound, the wound may or may not become 
infected, depending upon the local resistance 
of the tissues in that wound. These local factors 
may depend upon the patient’s general state of 
health, as well as upon the technic with which 
the surgeon has handled the wound. The sur- 


geon’s technic includes his handling of tieewe, 
the preservauion of the vialulity of tisue and 
the removal of all lorexwn body trom the wound 
Certain wounds, such as that incurred bw the 
transurethral resecuion of the prostate, reecive a 
large moculum of of the 
unavoidable local contammaton due to the 
presen ontamimated ithe ounds. hy 
the laminectomy wound, present a problem im 
hemostasis hrst because of the pore an 
pen Cay wh hy tories to od irech. 
and second because ol the to let by 
a laree amount of muscic trom its insertion to the 
spinal column control ol mina 
bleeding in divided muscle often dithcult to 
All thes hye to cxplaim a 
high incidence of infection in certam types of 
wounds 

De. Suerry 
lactory, prevention of infection 
paramount unportance Do vou believe that our 
aseptic technics have suffered and, as a result, 

Dre. Core: I think that undoulnedly durine 
the carly penod of chemotherapy ascpuc and 
Now we have 


Since therapy often unsatr- 
becomes 


antisepuc technics were relaxed 
come to a rude awakening, and there has been a 
recducation among surgeoots as te the 
ol Using strict asepti« technic. The wound miec- 
von rates in many can now he 
favorably compared with those prior to the 
advent of antibiotics. The seriousness of the im- 
lections when they occur may, however, 
much greater at the present time than prior to 
the antiinotic period duc to the type of organ- 
ism which we are encountcring 

Dr. Suerry: The mortality from staph locorc- 
cal sepsis sul remains high despite modern 
anulnotm therapy At the Cancinnat: General 
Hospital, the mortality rate from this disease 
from 1940 to 1947 was 83 per cent, despite 
therapy with sulfonamides and penicillin. From 
1948 to 1958, even with several newer anti- 
biotics and in cifre sensitivity tests, the mortality 
rate still averaged 62 per cent. The cause of this 
high mortality rate is still unclear. Probably a 
number of factors contribute: some relating to 
the host, and some to the nological character- 
istics of the staphylococcal infection. We recog- 
nize the increased incidence of staphylococcal 
sepuicemia among scniously il patvients, particu- 
larly those whose immune mechaniems have 
been suppressed by sterols, radiation or other 
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hHlowever, these lactors do not exist in our 
patient, of in many of the patients who have 
died following surgical procedures. For this 
reason, much attention w being paid to the 
par ular (molowmal « haractermtics of the staphy- 
There an increasing awareness of the 
neh menience of infection with 
mitially resstant to certam popular antilnotics, 
and the larly raped development of resistance to 
antiinotics durme therapy. However, even 
the Lactor didi not seem to play a major role im 
our case. Der. Kine. would vou comment on the 
charactermtics of the staphylococcus which 
the etlectivenes. of our therapy 
ME. Renton Resa: We know that some 
tapi preociuce powerful resizing 
which will destros but thee fac- 
ot w ditheult to evaluate because «trains of 
duce alecewes equally well. Staphviococe: are 
shee te a -ulsetance which has 
teen labeled’ lewkacklin, because destrovs 
although agam those strains not 
substance certamly produce 
Ihe presence of staphylococcal 
correlate rather well with 
and there m evidence that 
(a Cap sole ing this enzvine deo 
rowst toes somewhat better than others. 


resem 


com@ulace dca 


In recent sears, experiments have been car- 
red out in De. David Reoeers, Profewor of 
Medicine at Nandertult, which have attracted 
much attention. Beginning im 1952, he and 
demonstrated that staphyvlococe: ate 
much more readily ingested m etre by human 
tes than are pneumococc or streptococe: 
They further showed that these staphylococci 
were able to multiply within the polymorpho- 
nuclear leukocvie, and eventually to escape 
after death and Ives of the polymorphonuclear 
Staph lene i. thought not to be 
pathogene, were not able to survive within the 
leukocyte im this manner. A few years later 
Koeers demonstrated that in experimental 
taphylococeal bacteremia, there is a rapid 
diappearance of staphylococe: from the blood- 
the first ten of fifteen munutes 
accompanied by a profound leukopenia. Subsc- 
quently a chronic long-term low-grade bac- 
tcremia persists. Finally, Rogers and others have 
demonstrated that staphylococci within poly- 
morphonuclear leukocytes, of within walled-off 
alwceses, are lew affected by the administration 
of antibacterial agents. These workers have some 
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evidence that this is due to the slower metabolism 
of the organisms under these conditions. 

De. Suerry: The resistance of staphylococcal 
infections to chemotherapy then, in large part 
may be due, to the rapid development of ab- 
cesses and the possible survival of the organism 
within leukoevtes and perhaps other tissue 
cells? 

De. Kina: Yes. 

De. Suexry: Dr. Margulis, would you show 
us the roentgenograms of this patient? 

De. Acexanper R. Mareutis: An abdominal! 
film taken early after admission was interpreted 
as showing paralytic ileus. Paralytic ileus of this 
(ype is quite non-specihic. 

Hecause it was clinically believed that this 
patient had an obstruction of the colon, a 
barium enema was performed. The colon was 
seen to be grossly dilated, but no obstruction 
was encountered. 

A left retrograde pyclogram was also ob- 
tained. The kidney was normal in size. There 
was no evidence of separation of calyces or evi- 
dence of necrotizing papillitis. It should be 
pointed out that a kidney may be riddled with 
small abscesses without any radiographic change. 

A roentgenogram of the chest was also taken. 
Im the left lune two rounded lesions containing 
air and probably representing abscesses sur- 
rounded by pneumonitis were seen. The left 
diaphragm was clevated, and there was a mini- 
mal pleural effusion. In conclusion, this patient 
had a paralytic ileus and multiple abscesses in 
his left lunge. 

De. Suerry: Dr. Harford, do you have any 
comments concerning the nature of the infection 
im our patient or the therapy which may have 
hampered his response? 

De. Harrorp: As vou have indicated, the 
initial progress appeared to be reasonably 
good, but the patient had bacteremia, and we 
have to suspect metastatic abscesses in any 
patient with staphylococcal bacteremia. The 
lesions that Dr. Margulis has just described 
could be some; there may be others. There is no 
reason to believe that the therapy the patient 
received was cradicative so that it is not sur- 
prising that the infection recurred and that 
this time it was extensive and difficult to control. 
One of the questions that arises is whether 
drug-resistant mutants were responsible for the 
recurrence. Our data, although not what we 
should like to have, indicate that this may have 
happened. Such a phenomenon is usually con- 
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sidered to be uncommon, but it has been 
described. 

Dr. SHerry: Dr. Cole, do you believe that a 
septic focus persisted in the surgical wound? 

Dr. Coie: From the description of the wound 
and the way it was handled in the protocol | 
would suspect that the wound was healing 
uneventfully at the ume of death. This is not 
necessarily so, however, for 1 might be dithcult 
to detect a residual abscess associated with 
osteomyelius of the vertebra, which was par- 
ually removed, deep in the recesses of this 
granulating wound. 

Dr. Kino: Are we discussing all aspects of this 
patient's therapy at this point? 

Dr. SHERRY: Yes, would vou like to comment 
on it? 

Dr. Kino: I think that patients with staphy- 
lococcal bacteremia due to an organism resistant 
to penicillin from the beginning, as this one was, 
should be given vancomycin from the outset 

Dr. Harroro: I think this suggestion has real! 
merit. We have figures on the sensitivities of 
staphylococci isolated in this hospital from 
infected patients and approximately 70 per 
cent are resistant to penicillin. With the other 
antibiotics, except vancomycin and some of the 
other new ones, there are various percentages of 
resistance. We have found only one staphvlococ- 
cus that was resistant to vancomycin. Also, since 
vancomycin ts a bactericidal drug, it does seem 
to me that vancomycin may be used advan- 
tageously in serious situations, ¢.g., in patients 
with bacteremia. 

Dr. SHERRY: Let us now consider the dis- 
seminated lesions which this patient may have 
had. There is evidence that he had multiple 
abscesses in the lung. In addition, the patient 
had considerable abdominal distention presuma- 
bly due to ileus. Dr. Karl, do you believe he had 
peritonitis? 

Dr. Micuaer Kart: I think that his paralytic 
ileus was merely a reflection of his general 
toxemia, and I would not expect to find any 
important intra-abdominal disease. 

Dr. SHERRY: How did you interpret the 
abnormal results of the hepatic function tests? 

Dr. Kari: This patient had a history of 
heavy alcoholic ingestion, and it is possible that 
the abnormal results of liver function tests might 
represent early alcoholic cirrhosis, enurely apart 
from his present disease. On the other hand, 
other events concomitant with his disease could 
explain these abnormal! liver functions. He was 


in shock, both before his transier here and during 
his transfer, and it is possible that his liver may 
show areas of widespread centrilobular necrows 
De. Suerry: Can similar chanees be 
duced by the toxenua associated with sepes’ 
De. Kari: Yes, this can be abo with 
overwhelming toxemia. It i» powible that the 
liver mav show hanges 
pulmonary inlarcts 
explanations for the almormal results of liver 


lhere are a number of 


lUNCHION tests 
De. SHERRY 
in staphviococcal sepsis the development af a 
bacterial endocardium. Dr. Parker. do wou 
believe thes pauent had a bactenal endocardium’ 
De. Parker I do not think there 
much evidence that he dul. Although a salt 
svetohce murmur did develop: the patient had a 


(ine of the more evento 


lever and was ancme at the timc, - 
haps uc have the 
1 tee him showed normal 
and I really believe that there iw lithe evidence 
ol cardiac involvement in cenecral 

Snerry: Then we onh have evidence tor 
the presence of lung alecewes. I am sure Dr 
Harford would disagree with this interpretation 
and would suspect that the man 
nated alee if} multiple atic 

Le HARPORD Ven, would We aha have 
had an experience with a patient whe had a 
staphylococcal infection in the lumbar regen 
with bacteremia which followed lumbar punc- 
tures and myelography. At a tume when the 
patient was recovering, 
bacteria persisted in the blood and there was a 
low gerade fever. There were almolutch no 
clinical signs of infection im the lumber region, 
such as tenderness, and vet on lamunectomn 
there was a ereat deal of extradural exudate. | 
am unpressed by the amount of infection that 
can exist even near the surface without clinical 


snail af 


Signs. 

Dr. Suexry: Then vou would suggest that u 
may be dithcult to detect the presence of multupie 
abscesses in many organs sance they may not 
produce significant signs or functional alicra- 
tion, and that we should suspect that our pa- 
tient will have absceswes in a number of organs 
other than his lungs 

Now let us consider what other cffects we can 
attribute to the septic state. Our patient had 
rather interesting clectrolvie abnormalities 
hyperkalemia, hyponatremia and hypochiore- 
mia. The presence of carly renal failure may 
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have been respomible for these changes, and 
the presence of hypotension raed the possibility 
of adrenal ineuffieiency. Dr. Daughaday, can 
electrolyte changes of the type described occur 
im septic patients without invoking any other 
explanation’ 

Dea. Maintenance of 
the high differential of «xlium to potassium 
across the cell mem/!wane, that a high extra- 
cellular and «a low meracellular sodium, 
amd vere pert. dependent on 
the vital proccwes of the cell. Almost anv condi- 
ber of types, will break down this differential 
and lead to the depletion picture, as Dr 
branes Moore calle it, in which vou have a 
relainely low cellular potawium. For this 
reason when dealing with a profoundly ill pa- 
nent extraordmarniy difheult to use the 
«rum kewek of «xine ane potassiul as a 
differential diagnestic pownt. In most Cases, as in 
thee when with the comlbunation of 
deturbances and dithculty in matn- 
pressure, are used to be on 
the sale ele. rarely. however. does post. 
adrenal was abo present 

De. Are there anv studies on the 
levels of Coreulating adrenal etcroids in patients 
with «enere miection:’ 

De. Datanapay: Many careful audies have 
been made particularly in Dr. Spink’s labora- 
tory in Minneapolis where they have studied the 
circulating blood in eulyects who have 
endotoxic shock. In experimental animals and in 
patients, alment without exception, the blood 
are high. Thix true not onlvw because 
of adrenal hyperactivity, but alo because there 
« a decrease in removal of «eroids from the 

De. Let us diecus the renal problem 
The evidence ssegests that renal failure was not 
due to pit. oF postrenal factors, but rather to 
renal dwease per w. Since acute renal failure ix a 
fairly unusual event in staphylococcal sepuce- 
mia uncompleated by shock, its presence in this 
case, in which there is no history of shock before 
admimion to Barnes Hospital, raises for con- 
ederation several different types of renal disease 
Those I would consider as the more likely possi- 
tnlities include acute tubular necrosis, bilateral 
cortical necro and severe pyelonephritis 
with multiple alecewes. Those which I would 
comsider as lew likely in our patient include 
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necrotizing papillitis, acute glomerulonephritis, 
hypersensitivity angiitis, the diffuse nephritis 
seen with bacterial endocarditis, radiation 
nephritis and bilateral renal vein thrombosis, 
renal artery occlusion or embolization. Dr. 
Bricker, would you agree with this appraisal? 

De. Neat Bricker: Yes, | would agree that 
the list covers the major possibilities. In an 
attempt to arrive at a specific etiologic diagnosis, 
I think one of the important considerations 1s 
the date of onset of the lesion. That the disease 
was not of long duration seems fairly well 
established in view of the fact that in March 
1959 the patient's urine sediment was negative, 
and on admission to the hospital prior to surgery, 
the blood urea nitrogen was reported as normal. 
in the third day following surgery, the urine 
contained protein and casts; however, at this 
time the patient had a high fever and on the 
twenty-seventh day following surgery the urine 
sediment again was negative except for a trace 
of protein which again could be attributed to 
fever. I think, therefore, that it is reasonable to 
assume that prior to the twenty-seventh day, he 
had no significant parenchymal lesion in his 
kidinevs. On the fiftv-second day he was noted 
to be oliuric, and the next day his blood urea 
nitrogen was recorded as 80 mg. per cent. 
Hence, the onset of the renal disease must have 
occurred sometime between the twenty-seventh 
and fiftv-second postoperative day: probably 
closer to the latter. If this is true, the underlying 
renal lesion must be classified as an acute process 
which progressed rapidly and resulted in death 
in a period of approximately ten days. 

De. Srerry: Do vou believe that the presence 
of red cell casts might be more in favor of some 
type of glomerular disease? 

De. Baicxer: From a statistical point of view, 
im a patient with an acute febrile illness with 
overwhelming constitutional manifestations and 
at least two episodes of hypotension, acute tubu- 
lar necrosis would be the most likely diagnosis. 
However, the red cell casts, as well as several 
other factors, do not support this diagnosis. 

De. Suerry: Before we discuss them, let us 
consider further the possibility of acute glo- 
merulonephritis. This patient had a staphy- 
lococeal infection rather than a streptococcal 
infection. Dr. Morrin, does acute glomerulone- 
phritis occur following bacterial infections which 
are not streptococcal in origin? 

De. Perer Morrix: Most of the recent 
evidence shows that about 80 per cent of cases 
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of acute glomerulonephritis are due to strepto- 
coccus. This leaves about 20 per cent which have 
to be explained by other causes. In the literature 
many different etiologies are given, but often 
without adequate bacteriologic or serologic 
documentation to exclude a_ streptococcal 
infection. Pneumonococci, viruses, rickettsia, the 
malaria protozoa and other organisms have 
been implicated. There was a recent well docu- 
mented study by Bates, Jennings and Earle of 
ten cases in which they definitely ruled out 
streptococci and were unable to implicate any 
other bacteriologic agent. In regard to staphy- 
lococci as a possible cause of proliferative 
glomerulonephritis, | have been unable to find 
any report of this in the literature. Bell states 
categorically that it does not occur. However, he 
did describe three cases of severe staphylococcal 
infection in his series, which were associated 
with what he called an exudative glomerulo- 
nephritis in which the glomerular capillaries 
were filled with leukocytes, and he stated that 
the borderline between this and staphylococcal! 
infection of the kidney was rather nebulous 

Dr. SHERRY: On Bell's statement, we shall 
exclude glomerulonephritis from further con- 
sideration. We had no radiographic evidence to 
support a necrotizing papillitis. Hypersensitivity 
angiitis certainly would have to be considered in 
a subject with a severe infection treated with 
multiple antibiotics. sulfonamides 
were not used, and there was no hypertension 
Admittedly this is not strong evidence against 
the diagnosis, but there is little to support it 
The diffuse nephritis of bacterial endocarditis 
can be rapid in onset and can lead to uremia 
multiple types of lesions are observed in the 
However, we have no evidence for a 


However. 


kidney. 
bacterial endocarditis in this patient. 
there is little to suggest a sudden bilateral vascu- 
lar occlusive disease, we are left with acute 
tubular necrosis, bilateral cortical necrosis ot 
severe pyelonephritis. Dr. Nickel, of these three, 
which would you favor? 

Dr. James Nicker: I think it is difficult to 
choose from among these three because we are 
lacking clinical information that would be help- 
ful. However, the entire picture is one of over- 
whelming infection, and I would be inclined to 
exclude a typical acute tubular necrosis. This 
leaves the possibility of either the cortical 
necrosis or pyelonephritis. I find it difficult to 
choose between these two, and it would really be 
a guess. I think that this is most likely an acute 
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corucal necrosis, although we certain may tind 
multiple abscesses in the kidney 

Dr. Suerry: Does bilateral cortical necrosis 
occur with septicemia’ 

Dr. Nicker: Yes, it certainly can 

De. Suerry: Although bilateral cortical 
necrosis a rare entity, hen it occurs m males, 
i most often with a pie 
Dr. Karl, do vou beliewe that acute tubslar 
necrosis the more likely m the 
case’ 

De. Kari 


lact that this man had an 


No, we were unpresed by th 
scpucemia, and we were mehned to thmk al 
nlateral cortical necrows or muluple 
statistically I think we 
multiple alecesses throughout both kadneys 

Dre. 
ol the occurrme during the af 


would lean toward 
staphviococcal septicemia produce renal lailure’ 


De. Kari 


does not cause renal failure to the deeree, Ohne 


complish thas sort of retinal 
De. Surrey: Dr 


marizve views al thias nis regal 


disease’ know ‘ou were concerned] 
eptiing the diagnosis ol acute tubular 
although on a statistical haes the oueht be 
commonly encountered in awocition with acut 
renal failure 
De. Bricker 
points against acute tulmilar we 


Very briefly there are tou 
an appropriate temporal relavonsiup to thx 
apparent onset of the Second, the 
protocol records a pernod of total anurm, « 
phenomenon which extremely unusual m 
acute tubular necrows. Third, there were red 
cell casts, a finding which mw ako unusual m 
acute tubular necrous. And tinally, the 
osmolality, measured on two occasom, wae 
and 420) mi Dern ke tavech 
Unfortunately, no value is available for the 
plasma osmolality. However, if one subtracts the 
urca osmols from this, the patient was hwpo- 
natremic, and despite the estunated 40 to 
mOsm./ke. contnbuted by urea and othe 
retained solutes, one w left with the conchmon 
that the urine was distinctly hypertone to the 
plasma. This is so rare in acute tubular necro 
as to make one scriously question the diagnos 
I would also rule out multiple aleoewes becaus 


of the fact that this was a diffuse diwecase which 
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must have involved virtually every nephron, and 
would take an enormous number of abscesses. 
Finally, | am unable cither to rule in or out the 
diagnos of bilateral cortical necrosis 

De. Hanromp: I think that if the saaphylococ- 
cal infection of the kiciney was severe enough to 
cause renal failure we would have found many 
ttaphylocece: im the urme 

De. Suneey: That i « good point. Dr. 
do wou have a chosce between bilateral 
cottecal necrows and acute tubular necross’ 

De Veo | would favor 
wute tubular necrosis for these reasons. First, 
on the fret day of hee illness the patient 
sonded about 210 ce. of urine, which rare in 
scute talateral cortical necrows. Second, the 
patient with talateral cortical necrosis often has 
frank hematuria. Third, the volume of urine 
imereaced very quickly On June 14, it was only 
6 mi.. and on June 18 it wae 3) mil. This is 
talateral cortical necross 

De. Semmny: The fact that the urine volume 
woukl be a pommt against tulateral 
cortical necrows, but we have scen patients 
whose urine volume has slowly and progressively 
with belateral cortical necrosis. 

De. Chet Yes, but this ordinarily occurs 
over a period of several weeks. It is difficult to 
fd the cause of acute tubular necrous im this 
‘(aw However, known that tien of 
staph lococcal endotoxin causes renal wcherna 
amd paralytic theus, too. It is powible that there 
was deerce of wchemia duc to the infection 
\iw diagenesis, therefore, would be acute tubular 

De. of the expermnental meth- 
for cortical to inject 
taphviococe of staphviococcal toxins into the 
crculation; however, vou pomt out, if 
enough shock m produced, acute tubular necrosis 
may develop. Dr. Kime, our patient received 
radiation to hw beck a few dave before the 
appearance of renal failure. ls there any posi- 
halitw that radiation nephrin may have been 
for he renal 

De. W. Rowe: The quickest and most effcc- 
tive way in which the sulyect of radiation nephri- 
te can be cowered to comeder the diagnosis 
as it might be applied to thie man. Radiation 
nephritis an established clinical entity, but 
the clinical data are inconemtcent with the diag- 
rents in thie case for the following reasons. First, 
the latent period between the administration of 
the radiation and the onset of the renal discase is 
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much too short. In Luxton’s* series, probably 


the largest recorded in the literature, the shortest 
latent period was three months, and the average 
was six to twelve months. This man showed 
oliguria one day after receiving radiation. The 
second point against radiation nephritis is the 
dosage. In all the cases reported in the literature, 
at least 3,000 r were administered. This man 
received approximately 1,500, admittedly over a 
shorter period of time than usual. Third, the 
course i against the diagnosis; most cases of 
radiation nephritis, even the acute ones, do not 
end in death before ten weeks. This man died 
one week after the onset of his disease. 

De. Suerry: I agree completely, but it 
should be recognized that large amounts of 
radiation to the renal area can produce a chronic 
nephritis slowly progressing to uremia. 

We shall offer as our final diagnosis: staphy- 
lococcal septicemia secondary to an infected 
laminectomy wound; multiple disseminated 
abscesses; and acute renal failure possibly due to 
acute tubular necrosis or bilateral cortical 
necrosis. 


PATHOLOGIC DISCUSSION 


De. Arsvo Mixata: At autopsy the body ap- 
peared well developed and well nourished, 
weighing 80 ke. The skin, sclera and mucous 
membrane were icteric, and on the back over 
the lower lumbar area there was a wide scar 
of the previous operation. There were also 
evidences of the recent tracheotomy and the 
thoracotomy for cardiac massage. 

The lunes were congested and edematous, 
with multiple small abscesses, especially ftre- 
quent in the upper lobe of the left lung. Several 
small, triangular, firm areas of severe congestion, 
typical of recent infarcts, were found sub- 
pleurally. The heart was slightly hypertrophied 
and dilated, weighing 485 @em., but the most 
spectacular findings were on the tricuspid valve. 
Huee, friable veectations, the largest measuring 
2 by 2.5 by 2.5 cm., were rather firmly attached 
to the leaflets of the tricuspid valve. (Fig. 1.) 
Ihe valve was otherwise normal, as was the 
remainder of the heart. The kidneys were en- 
lareed, weighing 510 and 312 em., respectively, 
and were very pale. The capsule was difficult to 
remove, and on the cut surface the parenchyma 
was yellow and the cortex slightly swollen. 
The medulla was also pale, but the cortico- 


* Loxton, R. W. Radiation nephritis. Quart. J. Med., 
22: 215, 1953. 
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Fic. 1. Close-up of the gross lesion on the tricuspid valve. This polypoid mass was the larecet of several werertations 


present. 


Fic. 2. Clumps of bacteria in the fibrin vegetation in Figure 1. Hematoxylin and coun X 100 


Fic. 3. Consolidation of the lung by fibrin and polymorphonuciear leukocytes. Many eram positive coca and same 
gram negative rods were found in such areas. Hematoxviin and coun & 100 


Fic. 4..A necrotic focus in the lung containing a clump of staphylococci in its center 


hee the af atoon 


of a fragment of the bacterial vegetation on the tricuspid valve. Hematoxylin and coun XK 100 


medullary junction was a bit exaggerated. The 
liver weighed 2,700 gm. and was yellow. No 
abscesses were found outside the lungs. The 
remainder of the autopsy was within normal 
limits. 

Dr. Ropert M. O’Near: The bacterial 
vegetations on the tricuspid valve (Fig. 2), 


shown grossly in Figure 1, were composed of 
laree clumps of staphylococc:s in a hbrinous 
mesh, characteristic of staphylococci endo- 
carditis. (Fie. 2.) In the lunes there were areas 
of confluent pneumonia with polymorphonuclear 
leukocytes and fibrin filling the air spaces. (Fie 
3.) On bacterial stain of these areas there were 
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bee. 5. Markedly swollen and cellular glomeruli, with surrounding normal tubules, as were seen uniformly throughout 
both kxinevs. Hematoxylin and comm 100. 
Pia. 6 Glomerulus from 4 kuiney of a man of the same age as the patient but without renal disease, for comparison 
with Pieure 5. Hematoxviin and coum 100 
Peo. *. A thei thromine in 4 clomerular capillary loop. These thrombi were rare. Hematoxylin and cosin X 200. 


bia. 8. Higher magnification of 4 glomerulus to demonstrate the lack of epithelial proliferation in Bowman's space 
and the marked endothehal protieration within glomerular capillaries. Periodic acid-Schiff stain 420. 


numerous gram positive cocci, some in short In other scattered areas of the lungs we found 
chains, and occasional ¢ram negative bacilli. necrotic foci containing large clumps of staphy- 
These coce: were not arranged in clumps as we — lococci (Fig. 4) which undoubtedly represented 
expect of staphylococci, although we did culture = embolic abscesses resulting from fragments of the 
Staph. aureus from the lungs at postmortem. [tis —s tricuspid valvular vegetation being carried to 
posible that organisms other than that cultured — the lungs. Some of these emboli had produced 
played some part in the pneumonia. small infarcts. The abscesses and infarcts did not 
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appear to be in relation to the diffuse confluent 
pneumonia. 

On microscopic examination the kidnevs had 
huge glomeruli, as demonstrated by the com- 
parison between glomeruli this patient 
(Fig. 5) and those in a man the same age without 
renal disease. (Fig. 6.) The glomeruli in this case 
were cellular, and the surrounding tubules were 
in good condition, with only a few protein casts 
here and there. There were no polymorpho- 
nuclear leukocytes trapped in glomerular capil- 
laries, as was described by Dr. Sherry as occur- 
ring in the “exudative” nephritis of bacterial 
endocarditis. We found an occasional lesion of 
the type that has been called a “microinfarct”™ 
of the glomerulus. These appeared to be small 
fibrin masses in loops of the glomerular capil- 
laries (Fig. 7) but these were rare. Because the 
bacterial vegetation was on the tricuspid valve, 
most of the small particles that might have 
embolized to the glomeruli were trapped in the 
lungs. On high power magnification of periodi 
acid-Schiff stained sections (Fig. 8), the base- 
ment membranes of capillaries appeared intact, 
not especially thickened, and the epithelium 
was not prominent. The cells that proliferated 
in the glomeruli were the endothelial cells, and 
they practically filled the capillary loops. This is 
typical of an early stage of acute “proliferative” 
glomerulonephritis. 

The glomerular disease, acute proliferative 
glomerulonephritis, is of the type that, if less 
severe, might have eventually progressed into 
the usual, classic type of chronic glomerulo- 
nephritis. That this disease developed in the 
presence of acute staphylococcic endocarditis 
may have been coincidental, but that would be 
quite a coincidence. It seems probable that 
the renal disease resulted, in some way, from 
the staphylococcal infection, although of course 
this type of renal disease usually is associated 
with streptococcal disease.* The infectious 
disease of the lungs was recent, and therefore 
an unlikely cause for the glomerular disease. 


* Bert, EE. T. Renal Diseases, p. 144. Philadelphia, 
1947. Lea & Febiger. 


No significant vascular discase was present 
in the kidnevs, but some interesting lesions of 
the papilli were found. There was a small focus 
of necrosis at the up of a papillus, in which the 
periodic acid-Schiff stain revealed numerous, 
branching, segmented hyphae of monilia. This 
monilia might have been introduced at the 
tume of ureteral catheterization because it was 
present only on and near the surface of the 
papillus, and there was no other evidence of 
moniliasis found at autopsy. In the collecting 
tubules there were many eranular casts but with 
the marked glomerular disease that this patient 
had, acute tubular necrosis can 
climinated as the cause of anuria 

I should comment on a few of the questions 
raised in the clinical discussion. Microscopically, 
the liver was essentially normal and we have 
no explanation for the jaundice other than the 
ones mentioned by the discussants: the small 
pulmonary infarcts, the hemolysis duc to sepuce- 
mia, and the possible eflect of toxemia on the 
liver. There was no evidence of adrenal disease 
We cannot tell vou definitely whether or not 
there was still some infection remaining in the 
apparently healed laminectomy wound, but at 
least the bacterial endocarditis offers a reads 
explanation for the persistent or recurrent 
sepucemia. 

Final anatomu diagnoses: Wealed incisional 
wound with wide scar over the lumbar vertebrac 
(history of laminectomy for herniated nucleus 
pulposis, April 16, 1959, and postoperative 
wound infection; Staph. aureus cultured from 
blood on April 20 and May 21, 1959); tracheot- 
omy wound on the neck; precordial unhealed 
sutured wound (15.5 cm.) and ecchymoses of 
epicardium (history of cardiac resuscitation 
acute bacterial endocarditis of the tricuspid 
valve (history of Staph. aureus septicemia); 
advanced acute confluent pneumonia with 
multuple abscesses and infected infarcts (Acro- 
bacter and Staph. aureus cultured at autopsy); 
microabscess in the heart; acute glomerulo- 
nephritis; uremic pancreatitis, advanced; jaun- 
dice, moderate; hemorrhagic cystitis, moderate; 
and moniliasis of renal papillae. 
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disease. Its exact incidence is dithcult to 
determine from the literature because of the 
differing criteria that various authors use in 
making the diagnosis. This point is readily 
appreciated when one consults the reviews on 
this disease that have been published 
In the most recent of these, Black (5) reviewed 
the literature on parathyroid carcinoma to the 
end of 1953. Using the criteria of endocrine 
hyvperfunction and local tissuc invasiveness oF 
metastasis, Black accepted the diagnosis in 
twenty cases. | ene the same criteria it would 
appear that another eight cases have been 
described since that tume © //, making a total 
of twenty-cieht. Only cight cases of parathyroid 
carcinoma with erverel metastases have been 
reported |6,4,/2 1/7). The metastases have been 
chiefly to the lunes and liver, but invasion of 
the kidnevs, pancreas, spine, nibs and adrenals 
also has been noted. In this report we wish to 
describe what is probably the ninth patient with 
veceral metastases. 


C skcINoMA of the parathyroid gland is a rare 


CASP REPORT 


Ihe patient (Mrs. M. H.). who was twenty years 
old, had a total of four admissions to the Toronto 
Western Hospital. During the first admission, from 
March 25 to April 25, 1955, she stated that she never 
had had much ambition or energy and had always been 
known to be fairly nervous. In October 1952 she 
had first noted tenderness in the lateral aspect of her 
left calf. Two weeks later the left leg had felt weak. 
By December the pain had shifted to the left thigh 
and from there to both iliac crests. The patient stated 
that she was reasonably well on arising in the morning 


but noted progressive weakness during the day. She 
denied dyspnea or chest pain. She had noted swelling 
of the ankles premenstrually only in the summer. 
Her menstrual periods began at the age of thirteen, 
had an interval of twenty-five davs and lasted four or 
five days; there was no change in the pattern. The 
patient denied weight loss and mentioned specifically 
that her appetite was good. She denied polydipsia, 
polyuria and digestive complaints. Her only signifi- 
cant past illnesses were three fractures of the left arm, 
between the ages of thirteen and fourteen, concerning 
which there was no helpful information; and an 
episode of vomiting which occurred three years prior 
to admission, lasted three months and was attributed 
to nerves. Roentgenograms and biochemistry tests 
were obtained in Sudbury, Ontario by Dr. D. Myatt 
whe referred the patient to one of us (W. H. B.) with 
the diagnosis of hyperparathyroidism. 

On examination the patient appeared well nour- 
ished and cheerful. Her weight was 103 pounds. 
There was slight, diffuse enlargement of the thyroid 
gland but no nodules could -be felt in the neck. The 
chest was clear. The heart was of normal size, the 
blood pressure was 110/60 mm. Hg. A blowing 
mitral systolic murmur, grade 2 in intensity, was 
present. Abdominal examination was within normal 
limits. Neurological examination was entirely normal. 
There was no obvious hypotonia. The joints were 
normal. There was some tenderness over the left 
thigh and the upper medial aspect of the left tibia. 

The hemoglobin was 12.8 gm. per cent; white blood 
count, 13,400 per cu. mm.; the differential cell count 
was normal. The erythrocyte sedimentation rate 
(Westergren) was 19 mm. in one hour. Urinalysis 
revealed a specific gravity of 1.020 and was negative 
for albumin. Microscopic examination of the urine 
sediment revealed hyaline, hyaline-cellular and 
hyaline-granular casts. The maximum specific 
gravity obtained during the Mosenthal two-hour 


* From the Departments of Medicine and Pathology, Toronto Western Hospital and University of Toronto, Toronto, 
Ontario, Canada 
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Fic. 1. Barium swallow in the oesophagus. A, preoperative film showing the indentation from the left. B, post- 


operative film showing the disappearance of the indentation and return to normal contiguration. 


kidney function test was 1.020. On a 100 mg. calcium 
diet, she excreted 593, 390 and 315 mg. of calcium in 
three consecutive twenty-four-hour urine specimens. 
The blood biochemistry findings are shown in Table 1 
The serum proteins were normal 

Barium swallow showed a defect in the barium 
column on the left, just above the level of the crico- 
pharyngeus. (Fig. 1A.) A chest roentgenogram dis- 
closed no abnormalities. All the bony structures 
examined showed demineralization which was par- 
ticularly marked in the femurs and tbias, in the 
skull and in the lower dorsal and lumbar vertebras 
Cystic areas of rarefaction were recognized in the 
following locations: Upper end of the left humerus, 
in the left tibia and fibula (Figs. 2A and B), in the 
inferior and superior pubic rami, bilaterally (Fig. 3A) 
and questionably in the left ilium near the sacroiliac 
joint. A plain film of the abdomen showed nephro- 
calcinosis of both kidneys but an intravenous pyclo- 
gram demonstrated good function with normal 
appearing calyces, pelves and ureters. In the dental 
films no lamina dura was seen. 

Because of the characteristic blood chemical 
findings, the hypercalcuria, the indentation in the 
barium swallow and the characteristic roentgeno- 
graphic findings, a diagnosis of primary hyper- 
parathyroidism was made. Accordingly, on April 7, 
1953, the neck was explored by Dr. R. Laird, who 
removed a non-adherent tumor from behind the upper 


pole of the left lobe of the thyroid. The specimen con- 
sisted of a well em apsulated, firm, shehtly lobulated 
mass of tissuc measuring 5.5 by 2 by | cm. and weigh- 
The cut surface had a somewhat eclati- 
lhe tumor was 


ing 6.1 gm 
nous, slightly vellowish appearance 
composed of fairly uniform chief cells with a few 
scattered transitional water-clear cells and oxvphil 
cells. No trabecular arrangement was The cell 
were quite unilorm with prominent nucleoli 
(Fig. 4.) Only one small area showing some pleo- 
morphism of cells and giant nuclei was seen. Scat- 
tered areas of necrosis were noted, and one or two 
areas of capsule invasion 

Postoperatively the patient was treated with 
calcium lactate supplement, aluminum hydroxide 
tablets and vitamin D. No tetany developed. A repeat 
barium swallow (Fig. 1B) was now normal. Two 
weeks postoperatively, while taking the 100 mg 
calcium dict, she excreted only 47 and 59 me. of 
calcium in two consecutive twenty-lour-hour urine 
specimens. All her blood chemical findings gradually 
returned to normal (Table 1), except that her serum 
alkaline phosphatase was still clevated (97 units) 
at the ume of discharge 

The patient was readmitted for assesment from 
July 18 until July 22, 1953. Following the operation 
she had gained 20 pounds and claimed two have 
regained her vigor. Her bone pains had largely 
disappeared with the exception of a moderate aching 
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bea. 2. Roenteenoerams of the left tibia and fibula. \. 
lateral view and B, anteropesterior view taken pre- 
operatively, showing charactermtc cysts. C, taken on 
Nowembher 17. 1955. sewen month: after removal of the 
ture. showing detinet of the cevets 
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Pia. 4. Representative area of the original tumor. Note 
the uniformuty of the chief cells. Many of the nuclei con- 
tain two prominent nucleoli. Hematoxylin and cosin 
stain, original magnification 560. 
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Fic. 3. Anteroposterior view of the pelvis. A, preopera- 
tive film showing cysts of the inferior and superior pubic 
rami, bilaterally. B, film taken on November 12, 1953, 
seven months postoperatively, showing marked re- 
caleitication. C, film taken on February 2, 1955, showing 
new destruction especially of the right superior ramus. 


in the lower part of the back. All other functional 
enquiry was negative. On examination there was the 
previously noted enlargement of the thyroid gland. 
The blood pressure was 145 80 mm. Hg and the heart 
was normal in size. The blood chemical findings 
(Table 1) were now practically normal with the 
exception of a rather high serum phosphorus and 
minimally elevated alkaline phosphatase. Her hemo- 
globin was 13.2 gm. per cent; erythrocyte sedimenta- 
tion rate, 14 mm. and white blood count, 9,300 per cu. 
mm. The Sulkowitch test for urinary calcium per- 
formed on a fasting urine sample was normal. The 
maximum urinary concentration (two-hour test) 
was 1.021. 

The patient was admitted to the hospital once more, 
from November 11 to November 19, 1953. At this 
time she had minimal complaints of fatigue, some 
aching pain in the left flank, increasing nervousness 
and palpitations. She had also noted excess perspira- 
tion of her hands and feet, which was confirmed on 
examination. It was further noted that she had occa- 
sional runs of tachycardia. 
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LARBLE 
SUMMARY OF BLOOD CHEMISTRY FINDINGS 
serum 
{ al ium Phosphorus Alkaline Vhospha moo ena ds ‘ 
the 
Adma 
4/1/53 | 
4/6/53 
4/7/5 14.7 1.4 
4 53 operation 
4/8/53 
4 53 j 
4/15/5 
4/23/5 
d 
tue law 
11/12 
Final 
2/1/55 
? ge 44 
cc 4 
Operation 
2/10/55 12:30 ps 
2/11/5 
2/14/5 ‘ . 
2/15 
2/16/55 ‘ ‘ 
2 55 operatior 
2/17/55 
| the ! large volu now had 
el cmogiobin Was Uiti. per ct rit ated passing argc ia Thr Tie 
erythrocy ic sedimentation raic Was he palpitations, heuer occasonal 


maximum specific gravity of the urine (two-hour test 
was 1.026. The only abnormality noted in the blood 
chemical findings (lable 1) was a high serum alkaline 
phosphatase of 38 units. Roentgenograms taken on 
this admission showed evidence of progressive re- 
calcification throughout. The cvyst-like areas in the 
left tibia and fibula (hig 
2C) but were stil visible and those in the pubis 
(Fig. 5B) showed similar improvement. The appear- 
ance of the skull was now considered to be normal 
The spine still showed evidence of demineralization 
but appeared more dense than at the previous examin- 
ation. The nephrocalcinosis was unchanged 

The patient, now aged twenty-one, was admitted 
for the last time on January 30, 1955, twenty-two 
months postoperatively. She had been in her usual 
health untul October 1954 when she noted increasing 
fatigue and, as the two major complaints, thirst and 
polyuria. She volunteered the information that she 
drank one to two quarts of milk and cight to eleven 
glasses of water daily, and was up two or three times a 


showed recalcification 


constipation and Ie if} bet 


thigh and both legs. She had lost wereht and was now 
back to 105 pounds. Her menstrual periods were 


unchanged 

On examination she appeared rather tense and 
No masses were felt in the neck and her chest 
was clear. The blood pressure was 120,75 mm. He 
Ihe heart was nornial in size, the apex rate varied 
between 110 and 150. the usual systolic murmur was 
sull present. Abdominal cxamination was within 
normal limits. Neurologically, her retlexes were brisk 
and bilaterally svmumetrical. There was 
tenderness. An ophthalmological consultation 
vealed no evidence of abnormal calcium deposition in 
either eye by slit-lamp examination 

Her hemoglobin was 11.4 gm. per cent; white 
count, 13,800 per cu. mm.; and the erythrocyte 
sedimentation rate, 51 mm. Routine urinalysis showed 
a specific gravity of 1.015 and a trace of albumin 
Microscopic cxamination revealed 3) to 40 white 
cells per high power field, with occasional red cells and 
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bia. 5. Electrocardiogram taken on last admission when patient's serum calcium 
was between 19.1 and 22.0 me. per cent. See text for description 


a moderate number of granular, hvaline and cellular 
While ingesting 100 me. of calcium she ex- 
creted « daily average of 555 me. of calchum over 
Ihe serum proteins were 
normal The bloxd chemical findings are -hown in 
On radiological skeletal survey the bones now 
showed wmereased trabecular markings and all ap- 
peared demineralized to a considerable degree. The 
skull in which comsderable remineralization had 
occurred following her operation, now showed more 


three commecutive dave 


wvere rarefaction than ewer. There was new and 
marked destruction of the right superior pubic 
ramus. (Fie. 4.) The lessons in the tibias and 


fihhbulas were unchaneed from the last cxamination. 
Ihe nephrocaleinoss appeared to have increased. 
The chest roentgenogram revealed no abnormality in 
the lungs of heart. An clectrocardiogram (Fig. 5) 
taken on February ~ when the serum calcium was 
between 19.1 and 22.0 mg. per cent showed the 
heart rate to be 118, with reeular rhvthm and no 
extrasystoles, However all the T waves except those 
of lead t were inverted. Furthermore the Q-T inter- 
val was slightly shortened, the Q-T, equalling 0.55 
seconds. The P-R interval and the QRS width were 
normal. There was a “plateauing™ of the T wave in 
lead t. An electroencephalogram obtained on Febru- 
ary 4 when her serum calcorum was 19.1 mg. per cent 
was reported by Dr. A. M. Park to reveal a sym- 
metrical dominant rhythm at 11.5 to 13 cycles per 
wcond. This was mixed with a good deal of random 
4 to ” evele per second activity from many regions, 
often im short runs but not truly bilaterally synchro- 
nous. This was considered to represent a diffuse 
abnormality of non-specific type 

It was decided that the patient had recurrence of 
primary hyperparathyroidism, presumably from 
another parathyroid adenoma. Because of the limita- 
tion in urinary concentration and the clevation of 
the blood non-protein nitrogen it was now apparent 
that renal damage had occurred. Accordingly on 
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February 10, 1955 an exploration of the neck was 
performed by Dr. Laird. The right lobe of the thyroid 
gland was completely excised and the whole right 
side of the neck anterior to the carotid vessels exposed. 
However no abnormal parathyroid tissue was found. 
Palpation of the left side of the neck was entirely 
negative. Accordingly, the exploration was dis- 
continued. Pathological examination of the excised 
thyroid lobe revealed that attached to it were two 
parathyroid glands and a nest of parathyroid tissue 
embedded in the lobe itself. Subsequent microscopic 
examination revealed these to be composed of en- 
tirely normal parathyroid tssue. 

Postoperatively there was no fall in her serum 
calcium and because of its subsequent rise to danger- 
ously high levels it was decided to increase the amount 
of fluids given per day and add potassium supplements 
to her regimen. On February 11, the administration 
of duracton ACTH, 0.5 cc. intramuscularly daily, 
and cortisone acetate, 200 me. daily, were added to 
her treatment. The program of hydration and steroids 
failed to lower her serum calcium and accordingly 
it was decided to explore the mediastinum. On 
February 16, during the operation performed by Dr. 
Laird, the patient's sternum was split, the left side of 
the trachea was bared and the thymus gland resected. 
However no parathyroid tissue was found. The even- 
ing following operation the patient's condition deterio- 
rated; she became dyspneic and began to cough. 
Expiratory rhonchi were heard throughout both lung 
fields. Her apex rate rose to 140, the temperature rose 
to 102°r. and the blood pressure began to fall. She 
was placed in an oxygen tent, given digoxin intra- 
venously, sedation and finally norepinephrine intra- 
venously. All this was to no avail and the patient died 
on the morning of February 18. An electrocardiogram 
taken just prior to death showed much electrical 
artifact. However the rate was 180, the rhythm 
regular and its appearance generally conformed to 
that of the previous tracing. (Fig. 5.) 
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Fic. 6. An area of necrosis in the mvocardium. There ix 

loss of nuclei and of normal histological architectur: 


This change was not accompanied by thromboss im th 
capillaries. Calcium could not be demonstrated in thes: 
necrotic fibres. Phosphotungstic acid iron hematoxylin 
stain, original magnification X 3060. 


A complete autopsy was performed three hours altet 
death. Apart from the two recent surgical incisions, 
ho abnormalities were noted on external cxamination 
The entire neck and mediastinal structures wer 
dissected carefully but failed to show anv evidence of 
tumor. Only a moderate degree of calcification was 
noted in the scar tssue at the site of the first neck 
exploration in 1955. 

The cardiovascular svstem showed slight atherom- 
atous change involving the aorta and coronars 
arteries. On gross inspection the heart was within 
normal limits but microscopic examination revealed 
numerous small. diffusely scattered areas of necrosis 
of muscle fibers with complete loss of normal archi- 
tecture. (Fig. 6.) This change was not associated with 

ammatory cell infiltration. thrombosis of blood 
vessels or calcium deposition 

The ieft and right lungs weighed 600 and 745 em.. 
respectively, and showed acute massive pulmonar, 
oedema. In addition, several small. slightly ewrevish 
white nodules could be seen on the pleural surface as 
well as in the lung parenchyma. (Fig. 7.) These 
nodules ranged from a few mm. to 1 cm. in diameter 
and the cut surface revealed minute areas of vellowish 
discoloration indicating necrosis. Microscopic ex- 
amination of the metastatic tumor (Fig. 8) revealed 
only a slight increase in cellular pleomorphism as 
compared with the original tumor. (Fig. 4.) In the 
metastasis, however, the predominant cell was the 
so-called transitional water-clear cell. Very few 
mitotic figures were seen; one of these is shown in 
Figure 8. Within the metastases, microscopic areas 
of necrosis were seen associated with thrombosis of 
capillaries and calcium deposits. 

Examination of the gastrointestinal tract revealed 
no lesions. The kidneys showed marked bilateral 


Fira. *. Cut surface of the left lune. Note several round 
tumor nodules in the parenchwma. [The largest measured 


l om. om diameter. 


Kio. 8. Metastasis in the lung. The cells are larecr and 
show more pleomorphism than those of the original 
turmor. Note the mitotic in the centre. Hematoxylin 
and cosin stain, original magnification X 3). 


nephrocalcinosis, with nephrolithiasss of the nght 
kidney. The calctum deposition was somewhat 
streaky in gross appearance and involved mostly 
the medulla of the kidnevs. Larger areas of calcifica- 
tion were surrounded by loose connective tissue and 
chronic inflammatory cell inhitration. Apart trom 
thrombosis of branches of the uterine veins, no abnor- 
malities were noted in the pelvic organs. The adrenal 
glands contained small cortical adenomas and the 
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bea. Avea of fibrosa cystica in the left fibula 


pancreas showed a slight degree of hyperplasia of the 
islet cell timwe. The liver showed slight fatty meta- 
morphosws and several branches of the portal vein 
comtained emall fragments of emboli, the source of 
which could not be determined. Examination of the 
central nervous system, including the pituitary gland, 
failed to reveal any lesions. The skeletal system 
showed thinning of the bony trabeculae and the 
characteristic lesions of osteitis ibrosa cystica in the 
left fibula (Pig. 9) and pelvic bones. There was some 
hyaline change in the arterioles of the spleen but no 
calcification. 


COMMENTS 


Ahhough the parathyroid tumor was origi- 
nally considered to be an adenoma, it is obvious 
from the autopsy findings that it must now be 
regarded as a carcinoma. There was no indica- 
tion of this diagnosis before death as the pul- 
monary metastases were not evident on the chest 
roentgenogram. The histological appearance 
of the original tumor, with its preponderance of 
uniform chief cells, was indistinguishable from 
that of the adenomas reported in the literature. 
This similarity of appearance between adenoma 
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and carcinoma of the parathyroid gland has 
been noted previously [2,3,5,/6|. However, on 
careful histological re-examination of the origi- 
nal tumor in our patient a very few mitotic 
feures were found. It is the contention of 
Castleman [/74) that all tumors of the para- 
thvroid gland showing mitotic figures are car- 
cinomas, no matter how infrequent the mitoses. 
While the subsequent course and autopsy find- 
ings of our patient may support Castleman's 
thesis it is of interest that opposition to this 
viewpoint has been expressed by Black [79] who 
states that mitotic figures may be found in the 
tumors of patients whose clinical course 1s 
benign. Furthermore it is apparent that in some 
cases of parathyroid carcinoma no mitotic 
figures can be found histologically [7,20,27). 

With the possible exception, then, of mitotic 
heures, the usual histological criteria of cancer 
elsewhere in the body do not suffice for the 
diagnosis of carcinoma of the parathyroid gland. 
An unequivocal diagnosis of carcinoma can be 
made only if metastases are found. However, 
most workers in this field believe that a para- 
thyroid tumor which is densely adherent or 
locally invasive is a carcinoma [2,5]. It is of 
interest that the tumor in the present case 
showed no local invasiveness. 

While non-functioning carcinomas of the 
parathyroid glands doubtless occur, it would be 
extremely difheult to differentiate these from 
carcinomas arising in the thyroid gland. Hence 
most authors do not make the diagnosis of 
parathyroid carcinoma in the absence of 
evidence of endocrine hyperactivity. 

It is noteworthy that no evidence of para- 
thyroid tissue was found in the neck or medias- 
tinum either at operation or at postmortem 
examination. One must therefore conclude that 
the seeds of the pulmonary metastases in this 
case were sown prior to removal of the origina! 
tumor in the neck. In view of the normal bio- 
chemical findings on the patient’s second and 
third admissions, the metastases could not have 
been hormonally active at these times. The 
interval of twenty-two months between opera- 
tion and the final hospital admission indicates 
the slow growth of carcinoma of the parathyroid. 
This feature is emphasized by Black [5] who 
found that the course of the disease in those who 
have died varied from 8 to 240 months, with an 
average of 69.5 months. 

Our patient showed the most marked electro- 
cardiographic changes of any case of hyper- 
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parathyroidism that we have been able to find 
in the literature. Lepeschkin [22] states that 
infusion of calcium chloride in animals or 
intravenous injection of calcium gluconate in 
man produces marked vagal bradycardia and 
depression of T waves. The P-R interval be- 
comes prolonged when large doses are used. The 
T waves tend to show depression in leads u and 
11 but these are slight. He states also that the 
hypercalcemia of generalized osteitis fibrosa 
cvstica always results in shortening of the rela- 
tive Q-T interval, sometimes accompanied by 
an increase in the P-R interval and inversion 
of the T waves in leads u and wm. Furthermore 
the P wave characteristically shows a peculiar 
rounding which mavy be seen in other causes of 


hypercalcemia. Ballin in 1932 described a 
patient with an R-T interval of 0.22 seconds 


preoperatively which changed to 0.26 seconds 
postoperatively. No other details were given 
Kellogg and Kerr | 24) described a patient, aged 
seventeen, with a slightly prolonged P-R inter- 
val of 0.23 seconds, a shortened Q-T interval 
of 0.30 seconds and an abnormally low T wave 
in lead Postoperatively there was improve- 
ment in these findings. Bradlow and Segel [25 
described a case of parathyroid adenoma in a 
fiftv-seven vear old man whose serum calcium 
reached 21 mg. per cent. The Q-T, interval was 
0.34 seconds and the S-T segments were almost 
absent. However there were no negative | 
waves in this patient's electrocardiogram. A 
repeat tracing taken five davs postoperativels 
was practically normal. It is difhcult to be cer- 
tain whether the uniformly negative 1 waves 
with the exception of those in lead 1) in our 
patient reflect the hypercalcemia or her diffuse 
myocardial injury. We suspect the latter 
alternative. 

Our failure to lower the serum calcium with 
the administration of large doses of ACTH and 
cortisone is of interest in view of the recent 
reports in this regard. Dent | 26) states that with 
steroid therapy he was able to lower the hyper- 
calcemia of vitamin D poisoning, sarcoidosis 
and idiopathic hypercalcemia of infancy but 
failed to achieve this effect in six cases of hyper- 
parathyroidism. Connor et al. |27) were able to 
lower the elevated serum: calcium level with 
the administration of steroids in sarcoidosis, 
vitamin D intoxication and milk-alkali syn- 
drome. In some patients with hypercalcemia 
due to malignancies a slower fall occurred and 
in some no fall at all. Three patients with hyper- 


parathyroidism = experienced no decline im 

scrum calcium level with the use of sterols 
Terminally our patient exhibited some of the 

characteristics of the syndrome known as 


“parathyroid poisoning” [28). These included 


nausea, vomiting, lethargy, a rising scrum 
phosphorus and azotemia (minimal in this 
case). The cause of death in “parathyroid 


poisoning” is far from clear. In our patient 
there was no reason to assume a renal cau 
ol death as there was never anv oliuria, there 
were no significant urimary abnormalities and 
there was no evidence of marked azotemia 
Shelling et al. 29) administered an overdo of 
parathvroid extract to dogs and concluded 
that death in the annals was duc to excessive 
hes 


were able to prevent the «vmmptoms of overdo. 


loss of and electrolytes the urme 
age by supplying these constituents. However 
our patient was given large amounts of fluid and 
balanced electrolytes in an attempt to Counter a 
the effects of hypercalcemia, with no subsequent 
cement It is Our Conviction that the caus 
of death in this patient was cardiac m nature 
This is evidenced by the marked clectrocardio- 
graphic changes, the diffuse areas of necrosn 
found in the heart at autopsy, and the terminal 
pulmonary edema. In regard to the last point, 
it should be mentioned that cxamination of the 
fluid balance sheets revealed no evidence ol 
overhydration of the patient during her terminal 
illness 

hile it generally asvreed that hy per- 


caiccma ma produc archographe 
‘ whether the areas ol 
necrosis found in the heart, both on cup runental 
parathyroid and in sme Cline 
cal cases of | 32,3), are duc 
to parathvroid hormone or to the hypercal- 
cemia produced by the hormonc. Cantarow ct 
al. | 3) in their experiments on dogs were of the 
opinion that the areas of necrows preceeded 
calcification. Thev beliewed, furthermore, that 
the necrosis could not be explained by vascular 
occlusion, as the pathological lesions in no way 
resembled infarcts. The same conclusions were 
reached in similar experiments in rats by Mec- 
Junkin et al. |3/7). The lesions in the heart of our 
patient bore no resemblance to infarcts and 
were not associated with calcification. While 
neither Cantarow ct al. |2/) nor Collip | 37) were 
able to cause organ injury in dows by the use of 
calcium infusions, McJunkin et al. [37) were 


able to produce lesions in rats wang mtraperi- 
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toneal calcium eluconate infusions. However, 
when Collip |34 added acid sodium phosphate 
to his calcwum chloride infusions he was able 
to reproduce the lessons and clinical picture of 
parathvros! intoxication in dogs. Thus there 
may be a species difference in respect to the 
etheacy with which calcium infusions produce 
arcas of necrosis in animals 

While “parathyroid powoning™ may be 
cardiac m nature, tt does not follow that struc- 
tural cardiac lessons must always be present. 
South and Cooke 35 published a case in which 
no cardiac lesions were found and in which 
death was attriiuted to “parathyroid poiwon- 
me” of “chemical death.” However, even if one 
speaks of “chemical death” in these cases 
rather than death due to structural damage 
still uncertain whether the responsibic 
agent parathyvromd hormone or hypercalcemia. 
\reuine from analogy i often fallacious and 
comstitutes prool, hut one must he 
mirnued by the similarity, in certain clinical 
comditions, of the changes produced by hyper- 
calcemia and by hypokalemia. For example, 
hypercalcemia and hypokalemia have similar 
eflects on cardiac excitalnlitv |. Furthermore, 
patients with primary hyperparathvroidism | 2%) 
of primary with its asso- 
ciated hypokalemia 37) may evince profound 
thirst and polyuria. In both instances these 
~wmptoms usually clear son after operation. 
Kecently it has been shown that prolonged or 
“vere potawium deficiency can produce defec- 
ive renal concentrating alulity both in animals 
and m man: the evidence for this has heen 
reviewed recently bw Conn and Johnson | 38). A 
amilar defect has now been demonstrated in 
expermmental hypercalcemia induced by calcrum 
infusions in man (77.2). Furthermore, both in 
animals in which potassium deficiency has been 
produced either by the use of low potassium dicts 
ot the use of desoxveorticosterone acctate | 4/), 
ami in man in whom death from hypokalemia 
has resulted from severe sprue (42,43) diffuse 
ateas of necrosis have been found in the heart. 
These appear to be comparable to those seen in 
our patient, in other cases of hyperparathyroid- 
wm (32.43, and in experimental parathyroid 
pokoning The “chemical death” of 
“parathyron! powoning’” may thus represent a 
functional effect of hypercalcemia on the heart. 
It has been known for many years that the per- 
fused, molated heart undergoes systolic arrest 
when exposed to excess calcium (3%). The 
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similarity in symptoms of “parathyroid poi- 
soning’ to those of other causes of hyper- 
caleemia such as vitamin D intoxication, sar- 
coidosis, and the like has led Thomas et al. | 47) 
to refer to the syndrome as “hypercalcemic 
crisis’ since hypercalcemia appears to be the 
common, determining factor. 


SUMMARY 

The case of a twenty year old woman with 
parathyroid carcinoma and pulmonary metas- 
tases is presented. This is believed to be the ninth 
case of parathyroid carcinoma with visceral 
metastases in the literature. 

Reference is made to the difficulty in distin- 
guishing carcinoma of the parathyroid gland 
from adenoma. 

It is believed that the patient described died of 
“parathyroid poisoning’ and that death in this 
state is Cardiac in nature. 
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Asymptomatic Pulmonary Alveolar 


Proteinosis 


Wirtaw 
and Cart 


(art 


(sc). Cart. M. Bet, usar (mc)t 
V. Ieons, usar (wc) 


Donaldson Au Force Base. South Carolina 


S June 1958 Rosen, Castleman and Lichow 
deseribed new pulmonary disorder 
Since their 
orginal description two more cases have ap- 
peared im the medical literature,§ one aso- 
cuted with thrombetec thrombocytopenic pur- 
pura ., and the other awociated with Weber- 
( hretian evndrome J). This disease has several 
diagnostic features, and the purpose of this paper 
to repert Case incorporating many of these 
ty pecal 


‘pulmonar alveolar prute regs. 


LAM 


wae the first ta the 17 10th USAF 
ai low therty vear old white man. who was 
the of chest abnormality 
vient om the roentgeneogram taken during a routine 
Thm man was com- 
pirtcly at the tum of his admission 
except foe im the left ade of the chest, 
whach he had noted foe theee of four dave price to 
Thi wae described as a dull ache and was 
Ihe patient had had an 
o<camonal mild. nom-produc tive cough, but there was 
me cough at the tum of admimston. His weight was 
viable, there was no history of pleurttic chest pain, 
productive cough, hemeapty es, dyepnea, ight sweats, 
lever of Challe, There was no past history of pneumonia, 
asthma, whoogpang cough, tuberculoss, exposure to 
tubercukem, us of nose drops. aspiration, 
“iwures of recent unconsciousness. The 
patient demed ever having worked in a mine of 
around dust, He had been employed as a transporta- 
Fromm 1946 to 1951 the 
the pe trolewen where he had 
to refuel anrecraft and clean gasoline tanks with a 


the paper wae for publication, 
there have been reported (4,5) 


om 


pungent solvent. However, he never coughed during 
this time and noted no respiratory symptoms whatso- 
ever. He never worked about lumber vards and had 
never been exposed to broken fluorescent tubes. He 
had used acrosols in the form of “bug bombs” in 
the past on several occasions. 

This man had been in the San Joaquin Valley. 
California, on three different occasions; once in 1945 
for about five months, again in 1948 for seven months. 
and for a few weeks in 1954. There were, however. no 
respiratory symptoms at the time. In 1954 an x-ray 
filen of the chest taken during a re-enlistment physica! 
examination showed an abnormality which was 
described as marked fibrosis in the middle lobe of the 
right lung and the lower lobe of the left lung, sug- 
gestive of bronchiectasis. The patient was, therefore. 
admitted to am Air Force Hospital in Japan and 
remained there for a period of four to five days. 
Apparently, during this time, bronchograms were 
taken and, although there is no record of the results, 
the patient states that “everything turned out 
normal." The diagnosis at that time was as follows: 
“Admission without disease, suspected bronchitis; 
laboratory and x-ray data obtained; no disease 
found." The patient was completely asymptomatic at 
that time and has been subsequently, except for an 
occasional non-productive cough. He has had about 
one to two colds per year and they tend to “‘settle 
im the chest.” He has noted substernal pain in the 
chest with colds and has had a cough at these times. 
The patient had a parakeet as a pet in 1952 and 1953. 

This man has fifteen vears of military service and 
has been stationed in Florida (1943), California 
(San Joaquin Valley, 1943), England and Germany 
(1943-1946), Virginia (1946-1947), Guam (1948- 
1949), Texas (1950), Utah (1951), Greenland 
(1951-1952), Japan (1954-1956), South Carolina 
(1956-1958). 

The patient was born in Virginia; is married and 
the father of two healthy children. rast history reveals 


* Prom the Medical amd Serwice, 17 10th United Seates Air Force Hospital, Donaldson Air Force Base, 
South Carolina. 
Present address Department of Radiology University of Chicago, Chicago, Illinois. 
! Present address: Brome Municipal Hospital Center, Albert Einstein College of Medicine, Department of Medicine, 
New York, New York. 


1960 


453 


454 


that the patient smokes a hall package ol cigarettes per 
day; he takes aspirin for headaches only occasionally 
He had a sinus infection in 1943 while in California, 
which lasted about five months and was associated 
with frequent nose bleeds. He was hospitalized in 1954 
in an Air Force hospital in Japan for hgauon of 
the long saphenous vein in the right leg because of 
varicosities. Tonsillectomy and appendectomy was 
performed during « hildhood. He had had a laceration 
of the left leg prior to his entry into the service. He 
had been unconscious brictly when he was struck 
while playing football in high school. There was a 
history of pruritic skin erupuon following exposure to 
wool. He had chicken pox, measles and mumps as 4 
child. 

System review was within normal limits. On admis- 
sion the temperature was 98.0°r.; pulse, 60; blood 
pressure, 110 “0 mm He. The patient appeared to tx 
a well developed, well nourished, cooperative white 
man in no distress. A complete physical examination 
was within normal limits except for the lungs 1 bye 
chest was noted to be symmetrical and the diaphragm 
Examination of the lungs showed 


moved well. 


numerous fine. rales 
audible in the right axilla, inferiorl 


few very coarse rales in the left base. laterally: the 


subcrepitant, high pit hed 


[here were a 


breath sounds were coarse in the left axilla and also 
over the area of the middle lobe of the neht lung 
There were no abnormalities to vocal or to tactk 
fremitus. 

Examination of the heart showed the rhythm to be 
regular at the rate of 60 per minute. A, equaled P 
The point of maximal impulse was noted to be 9 cm 
lateral to the midsternal line in the hith left intercostal 
space. Left border of cardiac dullness was in the same 
position. There was no murmur, rub, thrill or gallop 

The extremities showed an oval, well healed scar on 
the anterior aspect of the left leg below the knee, 
measuring 2 by 7 cm. Peripheral pulses were strong, 
and there was no clubbing. edema or cyanosis 

Laboratory studies revealed the following: Re- 
peated urinalyses, normal; white count, 5,000, cu 
mm.; 63 per cent neutrophils, 35 per cent lympho- 
cytes, 2 per cent monocytes; sedimentation rate, 
4 mm. per hour; hemoglobin, 14.9 gm. per cent 
hematocrit, 44 per cent; C reactive protein, negative 
Heterophil agglutinin titers were within normal 
limits. The serologic test for syphilis was negative; 
L.E. preparations were negative The blood urea 
nitrogen was 11.4 mg. per cent; alkaline phosphatase, 
6.4 Bodansky units; cholesterol, 210 mg. per cent, 
esters, 70 per cent; prothrombin time, 12.5 seconds 
control 12.5 seconds; serum sodium, 139 mEq./L.; 
potassium, 5.3 mEq./L.; chloride, 107 mEq./L.; 
calcium, 10 mg. per cent; phosphorus, 5 mg. per 
cent; total serum lipids, 1,089 mg. per cent; glucose 
tolerance test, normal curve; fasting blood sugar, 51 
mg. per cent; serum protein, 6.4 gm., albumin, 
4.1; globulin, 2.3 per cent; per cent total serum 
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protein (dve value) 62, alpha,,, globuln. 
4.1; alpha,,, globulin, 4.4, beta globulin, |}; gamma 


globulin, 16.5; sputum culture: 


ashing» om three haw tas 
throat culture: alpha sireptocece 
were peeative at 1:10 dilution. quitum culture he 


histoplasmin, negative, bleeding tine, 
tine time. 5 minutes, 

Pulmonary function studies performed 
Colonel Frank L. Miller of the Walter Reed Jevetstute 


of Research were as follows 
minute volume, 19,958 cx 
ule; expiratory reserve, 1 


aw. 2. 15 cx 


vital capacity 3.649 and 5 pe 
com of prodx iced normal, per cent; 


normal. 4.2°6 cc.: ressdual volume 


lung volume, 6.0") cx aut ddan twelve 
none: maximum breathing capacity, 155 L.. 

predx ted mor tnal BLL cert pardon tral 
int reedual valume total lung 


normal 
volume, 


ity, 25 per tuned 


per ni 


three minutes. ©. Skin teats for com 
cidioidin. blasomvein and PPI and > were 
negative 

Ruoenter of thee «teat tlhe at 
and prumarsy ro the -therd cath 
imhore pronounced in the lower lobe of the meht hung 
than in the other regions. There dad not soem to be am 
significant hilar adenopathy. 

These findings were considered compatible with 
those described in pulmonary alveolar proteinoms 

Rocntgcnograms of the hand showed no 
bone changes. Views of the paranasal anuses showed 
some generalized hazines over both massllary 
regions; however, no fluid levels were frontal 
and ethmond areas appeared normal apprarame 
was compatible with the diagnoses af chrom 
maxillary sinusitis bilateral 

The clectrocardiogram was within normal hens 

Ihe patient was alebrile throughout hee entire 
hospital course He was cooperative and on August |, 
1958, biopsy of the right scalene node was performed 
On microscopic examination the specimen was inter: 


preted as showing reactive hyperplasia t ollowing 
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Peo. 5. Lateral fim taken om July 18, 1956, showing 
involvement, particularly of the anterior bung 
bed. 


this, the patient was tramderred to Maxwell Ai 
Force Base Hospatal for thoracotomy and biopsy of the 
lung. He was wubeequently transferred to the W alter 
Reed Army Hospital where he had his third examin- 
ation. The results were negative. On October 16 a 
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Fra. 2. File taken om July 18, 1958, showing soft infil- 
trate radiating from the hilar areas and confined pri- 
marty to the medial one-third of cach lung field. There 
no hular lymphadenopathy. 


at) 
Fra. 4. Hematoxylin and cosin preparation showing 
heomegencous staining material filling alveoli. Note 


intact alveolar septums. Bronchiole in upper left with 
mtact mucosa. 


left thorocotomy was performed with resection of the 
left sixth rib. The surgeon did not note any pleural 
adhesions. In the apices, posterior and anterior seg- 
ments of the upper lobe, and the first portion of the 
lingula, and in the superior segment and diaphrag- 
matic surface of the lower lobe, the lung had a 
yellowish gray appearance. The lung was also 
nodular and granular. Biopsy of what appeared to be 
normal lingula and transition zone to disease, as well 
as a portion of the anterior segment of the upper lobe 


* d ” é 


Fic. 5. Periodic acid-Schiff stain showing acicular spaces, 
intact alveoli and rounded masses representing partially 
disintegrated cells. 


of the lung where the disease appeared to be most 
marked, was performed. The pathology report of the 
specimen by Colonel R. S. Aronson of the Walters 
Reed Army Hospital and by Dr. S. H. Rosen of th 
Armed Forces Institute of Pathology was: * Biopsies 
of lingula and anterior segment of upper lobe left 
lung, pulmonary alveolar proteimosis.” (Pigs. 4, 5 
and 

Bacteriological studies made by Captain Lugene B 
Blair, Walter Reed Institute of Research, predominat- 
ing organism: Corynebacterium species, cultural and 
microscopic ¢xamination was negative for acid-fast 
bacilli. Guinea pig inoculation was negative. Atiempts 
to isolate a virus by Captain R. T. Johnson, Walte: 
Reed Institute of Research in monkey kidnev, HeLa 
and fibroblast tissue cultures were unsuccessful 


COMMENTS 


Pulmonary alveolar proteinosis is a chronic 
pulmonary disease of unknown etiology char- 
acterized histopathologically by intra-alveolat 
deposition of a proteinaceous periodic acid- 
Schiff positive substance, which is high in lipid 
content. This material, according to Rosen ect al 
7), represents the end product of a degenerative 
process involving mononuclear cells (“septal 
cells’) found in the alveolar walls. The probable 
sequence of events is as follows: 

1. Proliferation and enlargement of “septal 
cells’ accompanied by the appearance of 
periodic acid-Schiff positive granular material 
in the cytoplasm. 

2. Sloughing of cells into the alveolar lumens. 

3. Nuclear disintegration and disarrangement 
of the cytoplasm with resultant aggregates of 
periodic acid-Schiff positive substance. 


Asymptomatic Pulmonary Alveolar Proteinosis 


Furst et al. 


6. Miwhes power pervade aced-S« buff of 


ofl show ing changers 


ably an untermediate step in the trantormation, 
represents Lanunated depostion of perodic aced- 
Schill 


disintegrated “septal cells” / (Pies. 4, Sand6 


swulmiance oro ompletel 


lhe clin al pu ture of thee 


spect itn Progress aly amd 
ha hy ine, were tte hoct 
presentung *\ if) Kim ne 


half of the patients whech at 


first was considered] tau delves 


non-speciic complaints were abo noted mechad- 
ing chest pain, lati@uatniits and sheht how of 
weight Phy “cal hincdines were remarkatic tn 
their absence. Only tour of the patients im the 
original group had rales. Three 


bing, and one was found to have impaired 


resonance. The clue to the diaenows may be 


found in the x-ray picture. (Figs. 2 and 3.) 
Radiographically “there i a fine, diffuse, 


perihilar, radiating, feathery or vaguely nodular, 
solt density, resembling in its butterfly distribu- 
lion the pattern seen im severe pulmonary 
edema.” The key to this radiological picture ts 
the absence of clinical findings which would 
suggest pulmonary edema. Sarconious, with 
which this radiological picture could be con- 
fused, can be distinguished by the alswence of 
hilar adenopathy | /) 

The present case is unusual in Certain respects 
This patient, in contradistincuon to the others 
described, was and is totally asymptomatx 
He has no dyspnea, cough or other symptoms. 
If an x-ray of the chest was not required as part 
of a routine physical cxamination, his disease, 
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for the present, would not have been detected. 
lt unfortunate that the roentgenograms 
taken in Japan in 1954, which showed “Marked 
im the right middie lohe and in the 
left lower lobe.” are not available. How- 
ever. tt likely that the “fibrosis” observed 
at that time wae in reality proteinosis. Since 
then. he has been om full active duty and 
has had no complaints. The earliest chest 
roenteenecram available, taken in 1951, is a 
perfectly normal one. As im the other cases 
deveribed, a clue to the etiology of this disease 
te apparent The fact that, ance the publica- 
tion of the original paper, one case is described 
ewociated with Weber-Chrittian disease 
and another with throm!«ate thrombocytopenic 
purpura suggests that thi disease ts probably 
met due te ore agent. No 
real patiern of Common cxposure to a chemical 
mhaiant Apparent Koen taken 
all Haw exposed petroleum and 
mvelved in refuciing or cleaning petroleum 
tanks did not reveal any other persons with an 
of the chest. (lest roentecnograms 
of all the members of thee patient's family were 
within 


VMARY 


\ case of pulmonary alveolar proteinoss 
described. and corroborative data including 
photomcro- 


1960 


graphs of the biopsy specimen of the lung are 
presented. 

The majority of patients discussed in the 
original monograph by Rosen et al. were 
symptomatic. The case presented here offers a 
unique opportunity to follow the natural history 
of this condition and to observe the effects of 
various therapeutic programs on its course. 


Acknowledgment: gratefully acknowledge 
the kindness of the Walter Reed Army Hospital! 
and Drs. John T. Elkins, Jr.. Frank L. Miller 
and Helmuth Sprinz of that institution in mak- 
ing available the pathologic material in this case. 


REFERENCES 


1. Rosew, S. H., Casrteman, B. and Lizsow, A. Pul- 
monary alveolar proteinosis. \ew England J. Med., 
258: 1123, 1958. 

> Leviwsow, B.. Jones, R. S.. Wevrrose, M. M. and 
G. E. Thrombocythemia and pul- 
monary intra-alveolar coagulum im a young 
woman. Bleed, 13: 959, 1958. 

Suomen, Remocorp, 1. M. and L. Relaps- 
in¢ nodular nomsuppurative panniculitis with lung 
climecal and autopsy findings, with 
notes on pathogenesis. Ann. Int. Med., 49: 687, 1958. 

4 Moearet, C. G., Woouner, L. B. and Bernarz, P. E. 
Pulmonary alveolar proteinosis: Report of a case. 
Proc. Staff Meet., Maye Cline, 34: 152, 1959. 

Lease, G. F., Bever, J. C., Maser, J. G. and Morss, 
D. F. Pulmonary alveolar proteinosis. Am. J. 
Nuclear Med., 82: 76, 1959. 


Pulmonary Alveolar Proteinosis 


A Correlation of Pathological and Physiological Findings in a Patient 


Followed Up with Serial Biopsies of the Lung 


Wittiam Framow,. Ricwarp I. 
and Racuarp 


PAYLOR, MLD 


N apparently new pulmonary disease enuty 
has been described by Rosen, Castleman 


and Liebow 7). . he criteria lor the disease, 


pulmonary alveolar proteinosis, were estal- 
lished on histological grounds. One of ou 
patients was briefly included in the first pub- 
lished series of this new disease. A further fol- 
low-up of over thirty-two months in this patient, 
with multiple biopsies of the lung performed 
and serial studies of pulmonary function, may 
be of value to other observers as more Cases of 
pulmonary alveolar proteinosis are uncovered 
The disturbances in physiological function have 
been correlated with the previously described 
alterations in histology. 

The clinical course has been variable in the 
cases of this disease initially described, Our 
patient was a previously healthy young white 
man who had noted gradually increasing exer- 
tional dyspnea with progression to marked 
dyspnea at rest, fatigue, anorexia, marked 
weight loss and finally cvanosis. At this point 
a remitting ivpe temperature curve developed 
in the patient with evening tempcratures of 
101°r and he was admitted to a sanatorium for 
treatment of suspected tuberculosis. Vigorous 
search for tubercle bacilli failed to uncover any 
organisms and the patient was referred to Jetler- 
son Hospital for further study and treatment. 
The picture was somewhat complicated by a 
history of exposure to silica dust for a two and a 
half month period some four to five months 
prior to the onset of his symptoms. Studies 
which will be cited shortly would appear to rule 
out silicosis as a specific etiologic factor. 


METHODS 
The vital capacity, maximum breathing capacity, 
and timed vital capacity were measured with a 13.5 


mxing and functional reesdual capacity Was 
ured in dupls ate tow the open 

lhe expired wes collected m a 125 st 
(1). by the nucro-Scholander techn ; 
required io check within cent Arterial 
blood was obtained through an induclling ( ocurnand 
needle placed in the brachial artery and analwerd hea 
using the Van Sivke and 
j ates were required to check within >? eval 
tor oxy veri ami within onl anal 
tor CO. 5. Carbon dioxide tensons were calculated 
thee lige charts of \ an amd we 
Henderson-Hasselbak ne Arte rial cavern 
equilibration technic of Rilev. and tranke 
6\ using 50 mm. capillaries with a 0.5 bore fused to 
tuberculin svrinecs were carried 
in a constant temperature water at 
2 Duplic ate determunaviions were required 
hee k within min bie Arterial pHi 
at 37°c. with a Cambridee clectron-rav reewarch 
model pH meter. Alveolar oxygen tensions wer 
calculated on the basis of the alveolar gas cquation 
The physiological dead spact was calculated trom 
the Bohr formula. substituting arterial bleed pO), 
for alveolar pCO. Analysis of 
relationships and of the diffusion characteristics of 
the lunes was made according to the methods devised 
by Lilienthal. Rilew et al. '7), and extended by Riley, 


Cournand and others 


CASE REPORT 


A detailed presentation of the case history follows 
I W.. a ewentv-five vear old white male garbage 
collector, was first admitted to the Barton Memorial 
Division of Jefferson Hospital in March 1956 because 
of progressive respiratory distress. The patient dated 
the onset of his symptoms to four months prior to 


*From the Department of Medicine, Barton Memorial Division of Jefferson Medical College, Philadelphia, Pennsyl- 
vania. This work was supported by a grant from the Anthracite Health and Welfare Fund. 
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Pos. 1A. of cheat ‘Pebewarw 1956) 
Hor taker freer Pet upper of the lune 


when he fret eradualiiv mereaane 


weakness. anorexia, and a forty 
weeht bes cough was 
obeerwee! Later. Cine month pr tor 
bee of the sewere dvepnea \r 
thes theme the comple ated bw the 
devebumnent of fewer and \-rayv files showed 
4 dreenunated of beth lunge heids involving 
all tweet the areal costophrenc areas 
TAN aned Skim fo tubercle bacilli and 
op regs “err were studies 
and fumes. Polvevthemia was 


Ireatment with oxveen inhala- 


low tuleveh 
at thee treme 
tome orl pron temper ary 
was then tramederred to the Barton 
Memorial Division of Jefferson Medical Colleee 
flow further study and treatment 

The past medical and history was non-con- 
Oceupational history revealed that price 
to hee work a6 @ trash and garbuger truck driver the 
patient had worked for a pulverizing company. Here 
alica sand was pulverized into shea four, which the 
patient would then load into sandbags. A mask was 
worn to protect against the excessive dust. The pa- 
tient retained this position for two and a half months 
during the seumumner of 1955. His occupational history 
was otherwiee unrevealing and there was no known 
exposure to broken fluorescent light bulbs during his 
job as trash and garbage collector 

Physical examination had revealed a well devel- 
oped, acutely ill, cyanotic, dyspneic voung white man 
showing evidence of recent weight lows. The patient 


“wakecn, 1960 


Fie. 1B. Roentgenogram of chest (March 1957). Biopsy 
specimen taken from left lower lobe of the lung at this 


was normotensive and respirations were 26 per min- 
ute. There was a plethoric facies with cyanosis of 
the lips, mucous membranes and ears. Dental hygiene 
was extremely poor. The chest was symmetrical with 
good equal expansion. [here were no rales or rhonchi 
om auscultation and only minimal bilateral diminu- 
tiom of breath sounds. Examination of the heart 
showed no abnormalities except for the tachycardia 
of 108 and an accentuated P,. There was no hepato- 
splenomegaly or lymphadenopathy. There was 
definite clubbing of the fingers and toes accompanied 
bw cvanosis of the nail beds. The remainder of the 
examination was within normal limits. 

Results of laboratory studies were within normal 
limits except for a hemoglobin of 17.9 gm. per 100 ml. 
Phe clectrocardiogram showed evidence of a vertical 
axis with clockwise rotation. The venous pressure 
was 110 mm. of H.O with an arm-to-tongue circula- 
tion time of nineteen seconds (Decholin®). Physiologi- 
cal evaluation of pulmonary status was performed 
after which a biopsy specimen of the right upper lobe 
of the lune was obtained. (See Section “‘“Methods’’). 
At this time the patient's arterial oxygen saturation 
at rest was only 66.6 per cent with a significant 
decrease on exercise. The spirographic pattern was 
one of marked restriction without evidence of an 
obstructive component. These findings were thought 
to be consistent with the diagnosis of alveolar-capil- 
lary block syndrome. The histological interpretation 
of the biopsy material was descriptive rather than 
definitive and the exact nature of the disease remained 
in question. Cultures of the tissue for tubercle bacilli 
and various fungi were negative. The patient was 
treated with penicillin, tetracycline, streptomycin, 
and intermittent positive pressure breathing without 


iy 
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September 1958 
Biopsy specimen taken from right lower lobe of the lung 
at this time. 


Fic. Roentgenogram ol chest 


any apparent clinical effect. During this ume the 
fever abated without any apparent direct correlation 
with the treatment used. Frequent breathing of 100 
per cent oxygen was necessary for symptomatic relief 
Because of the extent of the lesion and the marked 
functional impairment the prognosis was considered 
to be extremely guarded. Administration of Meti- 
corten,® 10 mg. three times a dav, was instituted and 
the patient was discharged to return in one month for 
further evaluation. On readmission in April 1956 the 
patient felt some mild subjective improvement, but 
results of physical examination and laboratory studies 
including x-rays of the chest were essentially un- 
changed. Administration of Meticorten was decreased 
to 10 mg. twice a day. 

Examination on readmission in May 1956 revealed 
that the patient's clinical picture had changed little. 
Dyspnea and marked cyanosis were still present. 
During this admission the patient was bronchoscoped 
Apart from a moderate quantity of tenacious muco- 
purulent secretions and the friable, dusky colored 
mucosa, the examination was negative for abnormali- 
ties. A study of secretions for bacteria, fungi, acid-fast 
bacilli and cancer cells revealed no abnormalities. A 
protein electrophoretogram showed a mild elevation 
of the alpha»- and beta-globulin components. Because 
of the lack of apparent improvement on steroids, 
Meticorten was discontinued. At the same time ad- 
ministration of saturated potassium iodide solution 
was begun. 

On readmission in September 1956 for further 
physiological studies the patient was much better 
symptomatically. The results of physical examination 
and x-ray films were essentially unchanged since the 


Frarmow et al. 


previous admission. Arterial blood was now 87.9 per 
cent saturated at rest, which represented a marked 
improvement since April 1956. There was also 
definite umprovement in the vital capacity 

Because of continued symptomatic improvement 
the patient was desirous of returning to light work 
The roentgenographic appearance (Fig. 1B) had not 
essentially chaneed since the oneect of the ines, al- 
though there had been evidence of physiological 
Accordingh a scoond 
was obtained trom the lett lower lobe of the lung Li 
March 195°. The pleural cavity was free and the lung 
appeared orange-tan and was studded ditlusels sub- 
pleurally with nodules 2 mm. to 4 mim. in size. The 
hnopsy specamen was found to be almost identical 
histologically with the specimen taken one vear pre- 
viously and the diagnosis was «ill in doult. Results of 
laboratory studies were normal except for a hemato- 
crit of 5° per cem, and hemoglobin of 17.6 em. per 
mil 
had been maintained during this pernod and the 


The saturated solution of 


pauent was again discharged on this treatment 

[he patuient returned for his seventh admission in 
November 195°. There had been further gradual ium- 
provement during the intervening pened and he had 
been able to return to his job as a garbage truck 
driver. His only complaint was dyspnea on moderate 
exertion. The roenteenographi 
essentially unchanged. Ihe hemoglolin was 16 em 
per 100 mil. with a hematocrit of 55 per cent and a 
white blood cell count of 5,250 per cu. mm. with a 
studies 


ar ate r wae 


normal differential. Pulmonary function 
again showed with arterial 
oxvecn saturation now being 91.2 per cent at rest and 
dropping to 84.3 per cent on exercise 

On his cighth admission in June 1958 the patient 
was ompletely asVinptomatic except for mild dy 
on marked exertion and he had returned to his normal 
pattern of living. There was no cyanosis present and 
the digital clubbing had completely disappeared 
The physical examination was within normal limits, 
except for the bilateral small thoracotomy scars 
Hemoglobin was now 13.9 @m. per 100 mil. and the 
hematocrit was 39 per cent. The x-ray of the chest 
for the first time revealed a definite partial clearing 
of the diffuse pulmonary lesions. Results of physio- 
logical studies showed further return to normal values 
and the arterial oxveen saturation at rest was within 
normal limits. 

In September 1958 the patient was readmitted for 
another biopsy of the lung. He was entirely asympto- 
matic. [The x-ray of the chest showed marked further 
clearing. (Fig. 1C.) A biopsy specimen was obtained 
from the right lower lobe of the lung and the patient 
was discharged. 


COMMENTS 


The diagnosis of pulmonary alveolar proteino- 
sis in this case is based on its histological charac- 


AMERICAN JOURNAL OF MEDICINE 


al 
2 
» 
4 
be 


Pulmonary Alveolar Proteinosis —Fraimow et al. 461 


Fira. 2A. Biopsy specimen of the lung (March 1956). 
Granular protemaceos material im alveolar spaces. 
(riginal 


teristics. The inclusion of this case in the origina! 
«tries of Rosen, Castleman and Lichow 
attests to its fulfilling ther representative 
criteria. (Fies. 2A and B.) The histological fea- 
tures accordingly have been well described by 
these authors. The representative deposition of 
a PAS-positive eranular and floccular proteina- 
ceous material within the lumens of distal air 
spaces was present. There were alo minimal 
changes in the interalveolar septa although in 
certain small areas some interstitial fibrosis was 
noted on the second biopsy specimen. (Fig. 3.) 
This specimen taken one vear after the initial 
biopsy otherwise revealed the same histological 
characteristics as the first specimen. Despite the 
period of steroid therapy in the interim and the 
maderate improvement in the patient's clinical 
course, there were no appreciable differences 
between biopsy specimens. At no point was 
there evidence of silicosis. 

As the original authors had noted, the ultimate 
fate of the lesions is difficult to predict on the 
basis of the material now available. In one case 
they noted interstitial fibrosis was present in a 
biopsy specimen of the lung taken four years 
after the presumed onset of the disease, and it 
could not be stated whether this was a response 
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Fira. 2B. Biopsy specimen of the lung (March 1956) 
(;ranular proteinaceous material and enlargement of 
alveolar lining cells are quite apparent. Original mag- 
nification < 400. 


inn 


Fic. 3. Biopsy specimen of the lung (March 1957). 
Granular proteinaceous material in alveolar spaces. 
Original magnification X 100. 
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Fic. 4A. Biopsy specimen of the lung (‘September 1958 
Marked clearing of alveoli with focal thickening of some 
alveolar walls. Original magnification K 100, 


to the disease or a concomitant finding. It was 
also mentioned that radiographic changes com- 
patible with interstitial fibrosis occurred during 
the course of the disease, constituting shak,s 
evidence that interstitial fibrosis might be an 
end result. Because of the desire for information 
as to the natural evolution of the disease as well 
as its ultimate prognosis, a third biopsy speci- 
men of the lung was obtained when our patient 
was markedly improved and asymptomatx 
The x-ray film showed that the lung had almost 
completely cleared and the physiological picture 
had returned close to norma! limits. 

The biopsy specimen was taken in a area 
of the right lower lobe, which had apparently 
cleared, but was thought to have been pre- 
viously involved, on the basis of the x-ray films. 
The specimen grossly appeared normal. On 
microscopic examination there had been marked 
to almost complete clearing of the proteinaceous 
material originally observed in the alveolar 
spaces. (Figs. 4A and B.) Indeed, evidence of one 
or two small nests of this acidophilic material 
could be found only on careful observations in 
contrast to the almost total involvement in the 
two previous surgical specimens. There was some 
slight to moderate thickening of the alveolar 


Fic. 4B. Boopsy specumen of the lung (September 1958) 
\ small amount of proteinaceous material persists and 
some of the alveolar cells retain thew eranularity 
(Onemal macnitwation 41%) 


septa and a very slight increase of connective 
tissue In pate hy areas It “as thought to be qucs- 
nionable that these minor changes could be at- 
tributed to previous involvement with protemo- 
sis as thes represented changes in ty pc and « ope 
otherwise often seen. In several small areas, how- 
ever, there were some alveolar cells showimne 
the same granular characteristics ol served in the 
more Classic biopsy specimens. (Fies. 4.4 and B.) 
This is believed to represent an carly stage in 
the development of the proteinaccous material 
Histologically it would be imposible to say 
whether these represented powible areas of 
recrudescence or merely areas of incomplete 
regression. [This may correlate with the clinical 
tendency to remission and re-exacerhbation with 
progression Observed in some cases. In addition 
it should be mentioned that in none of the 
biopsy specimens was there any real evidence of 
vascular change. 

The history of an occupational exposure to 
silica, even though this exposure was of short 
duration, was of great concern in the ormnal 
investigation of this case. This was obviously 
more true then, as the disease entity into which 
this case falls had yet to be described. The silica 
sand to which the patient had been exposed was 
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shown on analysis by several different investi- 
gators to be ewentialls quartz (98 per cent) with 
traces of ferromagnesium mineral and feldspar. 
SO), UX per cent; alumina, | per cent; t- 
tanium, 5 per cent: and 05 per cent 
In size the particulate range was 15 per cent 
less than | gw: 61 per cent less than 3 yw: 81 per 
cent less than 5 wu: and 95 per cent less than 
ten gw. Petroeraphically the particulate matter 
trapped in the alveolar exudate and in the 
alveolar walls appeared to be dominantly 
carbonate and ne quartz parucles were visable 
mn the 2 to wor ereater 

x-ray diffraction analysis of the lung ts- 
sue for slea revealed: ash per cent of dried lung 
tiestic’, 5 per cent, total Se ). pet cent of ash, 
1.08 per cent: free SiO, per cent of ash, 0.7 per 
cent; mineral identified quartz, 9.7 per cent. 
he quantity of ash was beleved to fall in the 
range for normal sulyects with no industrial 
exposure. The total silica content was on the low 
aide of the range for normal sulyects but the 
ol free lica as quarts was bevond the 
range of values for normal sulnects, although 
less than the range for persons who had anatom- 
cal aheoss 

The histological picture and the various tissue 
and material analyses appeared to have ruled 
out silicosis as the cause for the pulmonary 
pathology. The possitulity that this might have 
silicosis” once 


represented an carly “acute 


entertamed has been discarded in the hehe of 


the clinical course with tts marked symptomatic 
and anatomn If this were an 
early stage of acute silicosis, progressive fibrosis 
and continued disalulity would have been ex- 
pected rather than the clearing that has occurred. 

The posubility that the disease in this patient 
represents a non-specific reaction to a readily 
identifiable writant dust remains an interesting 
conjecture. This would be in accord with the 
belief of the original workers that the disease 
may represent 4 tissuc response to a variety of 
non-specific chemical irritants. It is interesting 
that one of our consultants, Dr. Dutra | /2), in 
the earlier attempts to define the clinical picture, 
noted that he had seen a somewhat similar ap- 
pearance in experimental work in animals. This 
was noted in the lunes of animals that had been 
breathing inert dusts of extremely fine particu- 
late matter in laree concentrations within the 
lung. There was a response of the septal cells 
similar to that observed in the specimens from 
our patient. An cosinophilic protein material as 


ere tit 
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well as the dust was found in the acini and there 
was a slight interstitial fibrosis. In view of this, 
it Is interesting to speculate whether continued 
exposure to an irritant, such as silica flour, in this 
case, would result in repeated or prolonged 
attacks of the disease or in eventual interstitial 

That this disease, as now recognized, is a far 
from benign process can be seen by the eight 
deaths reported in the original twenty-seven 
cases. Pulmonary insufhciency as manifested by 
progressive dyspnea and cyanosis occurred ter- 
minally in at least five cases. In addition txer- 
onal dyspnea sufficient to cause invalidism in 
several cases still persists and this has apparently 
been an integral factor in almost all the cases. 
We believe that the extensive pulmonary func- 
tion studies performed on our patient during 
two and a half vears of observation, together 
with some of the data collected by the original 
authors affords us an insight into the mecha- 
nisms of the pulmonary insufficiency. The initial 
determinations were performed at the apparent 
nadir of his illness. 


PULMONARY FUNCTION 


It can be seen that there has been a marked 
and steady tmprovement in all the affected 
parameters of pulmonary function studied since 
the original studies in March 1956. (Tables 1 
and tt.) This has parallelled the clinical improve- 
ment, as would be expected, and has indeed 
preceded thq roentgenographic evidences of 
improvement. 

The spirograms at the initial study showed a 
marked decrease in vital capacity to 2,221 cc. 
(47 per cent of predicted) with a comparatively 
excellent preservation of maximum breathing 
capacity of 113 L. per minute (86 per cent of 
predicted normal). In addition there was a 
marked reduction of total lung capacity to 
3,340 ce. with a preservation of a normal residual! 
volume to total lung capacity ratio of 27 per 
cent. The patient was hyperventilating at rest 
(9.6 L per minute per M?*) and despite this was 
able to maintain an arterial oxygen saturation 
of only 66.6 per cent. The arterial oxygen satura- 
tion after exercise fell to 51 per cent. These find- 
ings are typical of the alveolar-capillary block 
syndrome. The administration of 50 per cent 
oxygen increased the arterial oxygen to 85.2 per 
cent and 100 per cent oxygen in the inspired air 
increased the arterial oxygen to only 98 per cent. 
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Dhe inability to fully saturate the arterial blood 
with the administration of 50 per cent and 
1) per cent oxyeen was noted and although 
not a component of the alveolar-capillary block 
snadrome can be adequately explained on the 
busts of the histological changes present. The 
extent of the physiological mmpairment at that 
tine was so marked it was felt that death would 
eccur shorths 

Physiological studies six months later, how- 
ver, showed « definite correlating 
well with his svmptomatic improvement. The 
vital capacity was then 2,989 cc. (or 63 per cent 
af normal) with a maximum breathing 
capacity of 122 per minute (94 per cent of 
precheted normal), and the arterial oxvgen satu- 
ration was &°.° per cent at rest. Further im- 
provement has occurred sulwequently so that 
now the vital capacity is 5.8581 cc. (91 per cent 
of predicted normal): Us per cent three second 
vital Capacity: maximum breathing capacity ol 
122 lL. per munute (91 per cent of predicted 
normal): total lune capacity of 5.729 cc.: and 
resting ventilation of 5.0 L. per minute per M*. 
In addition the patient exhilats normal arterial 
oxveen saturation at rest of 96.5 per cent with 
only a ould tall to 91.0 per cent on exercise 

Dhere are many features present in this data 
and apparently im some of the data observed in 
other patients which suggests this is an example 
al the alveolar-capillary block svndrome. This 
has been previously described in 
ihosis, sarcomdosis, chromic interstitial pneu- 
montis, scleroderma of the lung, acute miliars 
tuberculosis | // histoevtosis of the lung | /5,/6), 
asbestosis | /7 cosinophilic pneumonia | and 
postirradiation filwosis . Some of the charac- 
termtic features which were present im our pa- 
tent were the marked reduction in lung volumes 
with normal residual volume to total lune ca- 
ratie, well presets ed maximum breathing 
capacity, hyperventilation at rest, and apparently 
normal distribvution of inspired gases as indicated 
tw the alvolar N- content of 1.20 per cent lollow - 
in¢ the inhalation of 100 per cent oxveen for 
seven minutes. In addition there was anoxemia 
at rest with marked increase in anoxemia follow- 
ina exercise. This was accompanied by normal 
arterial carbon dioxide tensions. Partial con- 
firmation of these findings appears in the data 
presented by Rosen et al. where there was a 
reduction in vital capacity with a preservation 
of maximum breathing capacity in several cases. 
In two Cases arterial oxygen saturations were 
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below 50 per cent terminally. In two other cases 
the alveolar-arterial oxygen tension gradient 
was found to be 20 mm. He and 89 mm. He, 
although this latter figure represented gradients 
obtained during exercise rather than at rest. 

Direct determination of the arterial oxygen 
tensions were done for confirmation and for 
estimation of the degree of block present. These 
revealed marked alveolar-arterial oxygen ten- 
sion @radients with a hieh eradient of 117 mm. 
He with the patient breathing 30 per cent 
oxygen. Subsequent determinations of gradients 
revealed improvernent which corresponded to 
the improvement observed clinically and in the 
other physiological parameters. One year alter 
the initial e@radients, the observed alveolar- 
arterial oxygen tension gradient at rest on room 
air was markedly decreased, although still sig- 
nificantly elevated at 35 mm. He. Calculation 
of the diffusing capacity of the lung for oxvgen 
showed values of from 5 to 12 cc. of oxygen per 
mm. He pressure difference, per minute, all of 
which were lower than normal. 

The presence of an alveolar-capillary block 
svndrome as the cause for the pulmonary in- 
sufficiency in one patient, and probably in other 
cases of pulmonary alveolar proteinosis, would 
thus appear to be established. That this may be 
one of several causes rather than the sole cause 
may be inferred from several pathological and 
physiological observations. Morphologically al- 
veolar-capillary block has usually been accom- 
panied by some process involving the alveolar 
septum cither inflammatory, granulomatous, or 
neoplastic in nature |). As was noted in the 
original descriptions of alveolar proteinosis 
the relative lack of cellular infiltration in the 
interalveolar septa has been characteristic. The 
alveolar-capillary block may have been pro- 
duced by the partial occlusion of the alveolus 
and impingement of the diffusing surface by the 
proteinaceous material similar to the effect of 
edema fluid in acute pulmonary edema. In addi- 
tion there has been noted a transformation of 
the “septal cells” in the wall of the alveolus with 
increase in number and size which may repre- 
sent the actual precursors of the proteinaceous 
material. It is quite possible that this alteration 
both in size and number and possibly also in 
biophysical properties of the cells may present 
an increased impediment to the diffusion of 
Oxy gen. 

Certain features suggest that increased venous 
admixture or physiological shunting may also 
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play a role in the production of anoxemia. The 
marked anoxemia at rest (originally 66.6 pet 
cent), while consistent with alveolar-capillars 
block, is greater than usually seen when there ts 
no superimposed infection. The ability to raise 
the arterial oxygen to only 85.2 per cent on the 
administration of 50 per cent oxvgen and inabil- 
itv to fully saturate the patient with 100 per cent 
oxvgen would suggest physiological and_ or 
anatomical shunting. These concentrations ol 
oxvgen in the inspired air should almost always 
result in full saturation of the arterial blood 
where alveolar-capillary block ts the sole cause 
for the anoxemia. In addition it has been sue- 
gested that the administration of a low oxvgen 
mixture will generally result in an increased 
tension gradient when the problem ts primarily 
one of diffusion. The lower oxvgen mixture 
minimizes the effect of venous admixture on the 
calculated gradient. Our studies would seem to 
indicate a mixture of both these mechanisms im 
our patient. In several instances administration 
of a gas with a lesser oxygen tension resulted in a 
decreased gradient. In September 1956, for ex- 
ample, the gradient was 56 mm. Hg on room au 
and decreased to 20 mm. He when the patient 
breathed a 16 per cent air-oxveen mixture. This 
would indicate that part of the increase in ten- 
sion gradients was due to higher than norma! 
venous admixture. The still significant elevation 
of the gradients both at room air and on the low 
oxygen mixture is attributed to the presence of 
the alveolar capillary block. 

Review of the histology reveals how readily 
this physiological shunting could occur. In large 
sections of the tissue observed, large groups of 
alveoli were filled with proteinaceous material 
with little alteration in the adjacent blood ves- 
sels. Thus groups of alveoli which could probably 
not be venulated at all were being perfused in 
an approximately normal fashion. Blood leaving 
this area would retain the same characteristics 
as regards oxygen and COs content as upon 
entry and in essence would represent venous 
blood. This’ would then be reflected in the 
peripheral arterial blood as anoxemia. 

The pathophysiology would then appear to 
be a result primarily of alveoli being either com- 
pletely or partially filled by the granular and 
floccular proteinaceous material characteristic 
of the disease. Complete filling in large areas 
results in venous admixture and 
physiological shunting. Less complete filling of 
the alveolus results in impairment in diffusion 
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of the alveolar-capillary block type to which 
alteration in the tnophysical properties of the 
septal cells themscives may play an additive 
role. The improvement of the lunes volumes 
with the clearine of the disease indicates that 
the restrictive pattern was due to occupation of 
potentialls space in’ the protcina- 
ceous material and contirms that there w little 
hbrosis. Lune compliance measured during the 
course of the disease was senificantl decreased 
as would be expected, with marked alveolas 
hiling. The apparent lack of significant improve- 
ment of lune complan © ata tome when there 
was marked unprovement roentgenologically, 
clinically and physiologically remains difhecult to 
explain. The lack of significant changes in the 
clectrocardiogram during the course of the 
disease is also somewhat difhcult to explain 
Part of this may be attributed to the lack of 
changes in the pulmonary vasculature. In many 
other instances of alveolar-capillary block the 
interalveolar changes have resulted in unpinge- 
ment or disruption of the capillary bed. Effects 
on the vascular bed have not been marked in 
pulmonary alveolar protemosis, histologically, 
and this may explain why the changing course 
of the disease has had relatively no influence on 
the clectrocardiogram 

[reatment ol the discase at present is SV 
tomatic, involving the ue of oxveen as needed: 
expectorants and antitnotics for supermumposed 
infection. The administration of adrenal seroids 
lor a short time in our patient, as in the other 
cases cited by Rosen, did not appear to be ac- 
companied by «ans However, 
there did not appear to be any rebound phe- 


cement 


nomena associated with its withdrawal as has 
been noted in treatment of the Hamman-Rich 
syndrome. The role of iodides and vitamin 
therapy in the unprovement of our patients’ 
condition must, of course, remain a matter for 
conjecture. lodides may have caused a softening 
of the alveolar proteinaccous material allowing 
it to be more readily absorbed or expectorated 
The pulmonary insufficiency and the low of 
pulmonary reserve in these patients apparent 
at most times. When, in addition, there is super- 
imposed respiratory tract infection, even of 
minor extent, their condition is seriously effected 
and death may ensue. This phenomenon has 
been observed in other instances of marked 
pulmonary insufhciency as in obstructive em- 
physema, Hamman-Rich syndrome, silicosis and 
sarcoidosis. General supportive and symptomatic 
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measures may be of great importance at those 
times and may help the patient survive until 
natural remission occurs. 

[he prognosis in our patient must remain 
“nnewhat quarded due to the present lack of 
knowledee of the natural course of the disease 
The marked clinical, histological and physiologi- 
cal unprovement thirty-two-meonth 
pertad is most encouraging. The fact that remis- 
sons have occurred in other patients, however, 
clearing must temper our 
enthusiasm Further studies in this 
patient and other patients over a period of time 
will be necewary before a more definitive ap- 
pransal of ultumate prognosis can be advanced 


vet 


without ultimate 
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A case of pulmonary alveolar proteinosis fol- 
lowed up with serial lnopees of the lung per- 
formed over a two and a half vear period is 
presented Lxtensive pulmonary function studies 
during that period are included, with a correla- 
tom of the pathological and physiological 
hncdings 

Phe patient at the peak of his illness exhibited 
marked pulmonary imsufhciency due both to 
alveolar-capillary block and increased venous 
admuxture 

Ihe pathological, physiological and roent- 
ecnographic findings have shown a marked 
unprovement over a two and a half vear period 
This has been accompanied by progressive 
unprovement in his clinical status to the point 
that he is now symptom-free. The ultimate prog- 
nosis must remain qcuarded, however, because 
of the obscure ctiolog,y of the disease and our 
present lack of knowledge as to its course 


Achnewledgment. The authors wish to ac- 
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Rosen of the Armed Forces Institute of Pathol- 
vey, Washington, D. C.. who reviewed the 
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Hypoglycemia Associated with Pancreatic 
Islet Cell Tumors’ 


Review of the Literature and Case Report of a Malignant Tumor 


Joun S. Hanson. 


Bur dington, vermont 


pancreatic islet cell tumor, a total of some 
600 of these neoplasms has been described in the 
world literature. At the ume of Howard's 
article |?! in 1950, 398 cases could be collected, 


yew Nicholl’s initial report |/) in 1902 of a 


the remainder having appeared in the eight 
intervening vears. By far the large majority of 
these tumors, usually estimated at about 90 pet 
Cent, are non-malignant and of the sumple inict- 
cell adenoma type. The remaining 10 per cent 
includes neoplasms of a malignant nature 
Howard’s comprehensive review included thirty- 
seven such malignancies, of which twenty-two 
had been proved malignant on the basis of 
metastasis and also exhibited unequivocal 
signs of excess insulin production with repeated 
hypoglycemic episodes. To the present time, to 
my knowledge, seventeen additional cases of 
metastaucally proved malignancies exhibiting 
hyperinsulinism have been recorded |3-/8), the 
Case in the present Communication representing 
the fortieth such tumor described since Wilder's 
initial report in 1927 (79). 

It is not only the relative rarity of these types 
of tumors which makes them so interesting, but 
also the associated syndromes of hyperinsulinism 
and hypoglycemia. Since Harris in 1924 |2)/, 
two years after Banting and Best discovered 
insulin, proposed the theory of hyperinsulinism, 
this symptom complex has become more and 
more readily recognized and the causes thereol 
better understood. Nevertheless, patients sul- 
fering from hypoglycemic attacks are sull often 
misdiagnosed |6,/7) and frequently regarded as 
epileptics, psychotic, hysterical, or cases of brain 
tumor. This usually contrasts tragically with the 
fact that a correct diagnosis, institution of simple 


drug therapy and dict, with or without surgers 
as indicated, could provide an ctilectve, lasting 


and often life-<avine cure. We believe u worth- 


while to rview thy ol powivas 


ing the follow ing Caw’ 46 anh sample 


AM. 


\ old white, marred, mak 
iraghtvard worker was admutiedd to the hospetal im 
August 1956 with a chicl complant 
divrines al twenty-five te thurty veare 
patient gave very clear and graph account of 
having had alinost daily cpasaics of dizzinem, tingling 
eonsations of the extrenmties and regen, 
and stumbling while walking. uated with thes 
svinptoms there was also profuse eweating. 
sonalls lass, sare of the lewn tee ed in 
hus fellow emplovers bee inert «A ett “ 
usually about 5°) but in late 
The patient claimed that such attacks could always 
be reheved bn cating something seach as a candy bar 


Dhere was aleo a history of and confuson 


ooourrmne between for many alwave 
disappearing alter intake of food 
His referring physician (Dr. D. D. Durgin of 


Newport, Vermont wwe abled that when fret ern bn 
him the pauient had been confused, and 
irritable when stimulated. He had contmucd in thie 
state for about two hours with outhurets of wers 
\ bloxd sugar determination 
bee te 


ageressive activity 
showed a value of 40 mg. per cent 
intravenous administration of was dramatic. 
the patient becoming perfectly rational and co- 
operative almost immediately; he was for the 
previous four hours, however. A high protemn, high fat, 
low carbohydrate dict was instituted, but thes did not 
control the symptoms, and the patient was unable to 
work. An exploratory laparotomy was performed at 
another hospital, at which time the pancreas was 
found to be of normal size, consistency and shape. The 


* From the Department of Internal Medicine of the University of Vermont College of Medicine and the Mary 
Fletcher Hospital, Burlington, Vermont. This paper was prepared during the tenure of a Postdoctoral Kesearch bellow: 
ship of the National Heart Institute spent at the Pediatric Clinic of the Karolinska Sjukhuect, Stockholm, Sweden 
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bes. lewels reported case. Pre- 
operative level are commtenth below 45 me per 
eomt. The lewed seme te per cent one hows pest. 
operatively amd then dropped progressively to 
le veh the weeks 


entire was carefully inspected and palpated but 
were noted No aberrant reatn 
wae orem. wae not thoweht advisable to 
form anv further surgical procedure. Following re- 
ae ca hy ee red tes 
reaw on tenth freqquemey and severity 

Thee guest the historw and the pa- 
clash week om the fresehty ards heavy pers ox al 

ox 4) of scheme to cour 
showed normal vital sens. The patient was a well 
well midie-seed man. The 
inching neuro- 
al rentew, were within moral lente 


slew data recewwed fromm the howpetal 
red cell count, hemeogiotan and white 
bale w af cell te be we rent tral leevests w a4 
differential of 4) per cent poly le ars, 
per cemt stably forme ancl 49 per cent lymphocytes 
rimalveie wae within normal limite: beomeslfalein 
ote ty percent, and a total 
glucose tolerance 
toot was carried out beat the results were regarded 
as unreliaile because of errors in the test 
oo 

after adminsion to our 
howwtal showed much the same differential white 
count and blood and urine tests were 
within normal limite retention was 2.2 
per cent in forty-five minutes; serum bilirubin 0.5 
im. per cent; serum total protem 6.1 with albumin 
globulin of 5.5 2.8 em. per cent; thymol turbidity 4 
Ducei unite; cephalin flocculation test 1 plus at 
twenty-four and forty-eight hours: serum sodium 141 
mEq. L.; serum potasium 4.9 mEq./L.; serum 
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Fie. 2. Glucose tolerance tests in reported case. Delayed 

respotee in preoperative oral test but fairly normal intra- 

venous reponse. Postoperative oral tests (both within ten 


dave after surgery) revealed progressive return toward 
normal handling of a glucose load. 


PRE -OP 


BLOOD SUGAR 


chloride 106 mEq./L. A twenty-four-hour urine col- 
lection contained 145 and 36 mEq./L. of sodium and 
potassium respectively. A forty-cight-hour stool col- 
lection revealed dry feces weight to be 91 em. with a 
fatty acid content of 27.5 gm. or 30 per cent of the dry 
weight. The basal metabolic rate was plus 21 per 
cent (om a poor tracing). The fasting blood sugars and 
elucose tolerance tests are surmmarized in Figures | 
and 2. An epinephrine sensitivity test showed a fasting 
blood sugar level of 32 me. per cent. A half hour after 
administration of 0.3 mil. of 1: 1000 solution epineph- 
rine the fasting blood sugar level had risen to 61 mg. 
per cent and remained at 66 mg. per cent at the one- 
hour determination. 

N-rav films of the heart and lungs showed no 
abnormalities. An upper gastrointestinal series 
showed no abnormalities of the esophagus, stomach 
ot duodenal cap. The small bowel pattern was noted 
to be grossly abnormal, with loss of the fine, feathery 
appearance of the jejunum and coarsening of the 
icjunal folds. There was marked spasticity of the 
small bowel with puddling of the barium. It was sug- 
gested that these changes alone might be expected 
to give abnormal results in any test depending on 
intestinal absorption such as the oral glucose tolerance 
test. These jejunal changes were noticeably increased 
in a repeat examination one week later. 

Evaluation of the patient following these examina- 
tioms strongly suggested that there was an organic 
basis for his hypoglycemia, despite the previously 
unsuccessful laparotomy. The hepatic function 
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appeared normal. The significance of the roentgeno- 
graphic findings was not easily evaluated. A constant 
maintained state of hypcrinsulinism appeared to be 
present, and the patient was therefore referred to the 
surgical service for re-exploration and eventual partial 
pancreatectomy in the event that no isolated pan- 
creatic lesion could be found. 

Two weeks following admission to the hospital 
the patient was prepared for surgery with Mice. ol a 
10 per cent glucose solution and the abdomen was 


re-explored by Dr. A. G. Mackay 
findings included a large opening in the transvers 


[he operative 


mesocolon through which most of the small bowel had 
herniated. In the neck of the pancreas approximately 
anterior to the superior mesenteric artery and vein, a 
nodule of approximately 1.5 cm. in diameter was 
found near the upper surface of the organ I bias 
was bluish in appearance and had lying above it two 
dark-colored areas which were grossly characterists 
of lymph nodes. The gross appearance of the tumor 


was POor encapsulation, but the surrounding areca of 


was rather characteristic of an islet cell tumor 


the pancreas appeared grossly normal, as did the 
posterior surlace of the head of the pancreas, the liver 
and gallbladder. With the patient under continual 
spinal anesthesia a resection of the pancreatic muss 
and three adjoining Iwmph nodes together with a 
biopsy of the liver was performed 

Microscopic examination of the tumor showed th 
usual morphology of islet cell tumor, Un three 
lymph nodes which were also excised one showed 
areas of islet cell morphology mixed with normal 
lymph node tissue. In both the primary tumor and the 
lymph nodes there was no appre iably atypical ap- 
pearance of the cellular nucies However, the node in 
which clusters of islet cell tumor were found was 
clearly physically distinct from the pancreatic tumor, 
and it was the pathologist's opinion that this repre- 
sented a discrete metastasis to the peripancreats 
lymph nodes. Biopsy specimen of the liver showed no 
abnormalities 

The patient's postoperative course was uneventiul 
and both symptomatically and from laboratory find- 
ings he showed a rapid return to normal, One werk 
postoperatis clva repeat gastrointestinal series showed 
definite improvement in the small bowel pattern, 

The patient has been followed up for twenty-two 
months since operation. During that period his 
weight has returned to normal and his appetite has 
been good. There have been no further symptoms 7 
hypoglycemia, and the results of a fasting blood sugar 
test performed in May 1958 showed a normal level of 


85 mg. per cent. 


Hypoglycemia Its Causes and Symptoms. | he 
syndrome of hypoglycemia is usually divided into 
the two main etiologic categories of organic and 
functional. The latter form of so-called spon- 
taneous hypoglycemia, i.c., occurring without 
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exogenous administration of insulin, & even 
today a poorls understoad phenomenon 
ganic hypoglycemia, on the other hand, imphes 
a definitely demonstrable anatomic basis for the 
phenomenon of spontancously lowered blood 
sugar. and it is, of course, to this group that the 
islet cell tumors bclone lhe 194° 
of Conn [22) given in Table t helps to charity 
the various possible ctiologies 

Whatever the 
abnormally lowered blood sugar m the feature 


actual cause imvolwed, an 
common to all types of hypoglycemia and ts 
_wmptoms which 
condition 
the 


and has 


responsible for a series of 


is almost pathognomeansn of the 


Wauchope im 1935 detined 


ol progressive hypowivcemia, 


olwervations are as valid now as twenty-five 
curs ago As in our cas, the first 
cd a wecakness and perhap: 
I his is followed tw the «« ond 


hehtheadcedness 


‘age, ol “adrenalin sax reton, the 
attempt to maintain homeostasss through 
non of hvet wiv chara terized 
sweating, palpitation, hunger and anxiety If the 
patient of dors thet hisnecll take 
form of carbohvdrate at thre pom, he then 
Pprowresses to imartiiculate h. 
inzgarre and often combative am 
finally convulsions and coma. It to be 
emphasized that whereas sunpie the thee 
lorm of glucus.c during the 
will effect a total of 
within few munutes, patient. im} the Latest “wage. 
af cerebral depresson may not ne 
matter how much ¢lucose is administered | 
Although the patient may regain Consciousness, 
central nervous evetem changer 
may have occurred from the prolonged hypo- 


cut tn Welbnter 


elvcemia and coma 
hypogiveem« 
bec accompanied by a normal blood level, 


coma may paradoxcall 
and the physician may thus casily be misled if he 


relics entirely on this laboratory finding 
Intravenous glucose will, in such a Case, prow ule 
a much les dangerous course of action than 
reliance on the laboratory findings and turther 
waiting 

Certain variations in the mode of appearance 
of hypogiveem« frequently 
veen. Differences in the rate of fall and in the 
degree of fall of the blood sugar level undaoul - 
edly influence the rate of appearance and sever- 
itv of symptoms. In general, a sharp fall over a 


short period of time will produce more marked 


are 
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lamer 


( ee reece tesalile 
‘ pre 
“nek 
ee 
Pamere ate «oll « 
be 
Comevalved pertromiw ane of 
the of sneet ham 


evens Pie pret 
ote 
tary fee teem 
ar 


iwpegiverme. by pegherma. reac- 
tree by « | 
Vite pear tial or tetal 
Kemal deereee of renal 
fee cleatreme 
1) 
meme ular work 
‘ Severe 


| 


| W. The and management of 
/ 1. VW. 4. 134: 150, 194° 


amd severe evmptome than a eradual decline 
It has often been olmerved that a rapidly falling 
bhax! sugar lewel will caue more pronounced 
at higher blood lewels than a 
slowly declining level. Such a rapid disruption 
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of glucose homeostasis does, in effect, not allow 
the body to accommodate adequately, and this 
has been explained on the basis of a rapidly fall- 
ing blood sugar level producing a greater tissue 
differential in elucose concentration | 22). 

Phe etiological basis for the hypoglycemia will 
also affect the appearance of symptoms. Gen- 
erally, a functional or idiopathic hypoglycemia 
ws characterized by the onset of symptoms a 
lew hours after cating, whereas the hypo- 
elveemia secondary to the hvperinsulinism of 
islet cell tumors has no such relationship to food, 
brut ts classically brought out through prolonged 
lasting. Irreqular and capricious discharge of 
imeulin from these tumors often produces no 
regular pattern ot appearance of svVinptorms, and 
remission from svmptoms for periods of months 
or even vears are described [25|). Our patient 
showed an unusual regularity with regard to the 
time of dav he became dizzy or weak. In such a 
case a more or less relatively constant discharge 
of insulin from the tumor must be postulated. In 
eeneral, malignant islet cell tumors have a 
shorter history of symptomatology, ‘‘almost 
invariably under two vears” [6], although this 
did not pertain to the case presented here or to 
veveral others in the literature. On the other 
hand, the hypoglycemic episodes associated with 
malenant tumors often initially appear only a 
few weeks before the patient succumbs to his 
divease 64). With reeard to malignant tumors 
with long-standing histories, it is possible that 
an originally benien tumor has undergone 
malienant degeneration. Shaw [77] suggests 
“dysfunction of the adrenosympathetic-anterior 
pituitary mechanism’ resulting in islet cell 
proliferation, cell imbalance and transition from 
an adenoma to carcinoma. 

Insulinomas—- Types, Diagnosis and Treatment. 
Hyperinsulinism as a cause of hypoglycemia ts a 
property of the functioning insulinomas. These 
neoplasms, both benign and malignant, present 
interesting subjects for study although difficul- 
ties in their identification and classification have 
arwen. According to Feldman et al. [9| six 
distinct types of tumor can be distinguished, 
depending not only on the histological picture 
but on their clinical manifestations as well. 
Benign tumors can be divided into (1) those 
associated with hypoglycemia (the “function- 
ing” variety), (2) those without hypoglycemia 
(or the non-functioning), and (3) those present 
in diabetic patients exhibiting hyperglycemia. 
Reports of all types are to be found, in addition 
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to which in eight recorded cases |26) the 
adenomas have been multiple and scattered 
throughout the identilving a 
benign adenoma Warren's criteria |27 


reliable in that (1) the morphologx al arrange- 


pancreas. In 
are quite 


ment of the tumor cells resembles that of norma! 
islets. (2) there is a definite capsule about the 
tumor. (3) adjacent tissue shows evidence ol 
compression, and (4) the tumor ts usually at 
least 1 cm. in diameter. Although it ts dithcult 
to explain why one tumor ts ol the functionine 
type and another not, the histological idenuhica- 
tion of benign adenomas usually presents no 
great difhculties. 

(contrary to this, however, the probiem al 
what constitutes a malignant islet cell tumor ha» 
long been discussed in the literature. It would 
seein best ior several reasons lo designat as 
malignant only those tumors with proved 
metastases. Histologically a truly benign tumor 
may exhibit extremely atypical cellular mor- 
phology. On the other hand, a tumor which ts in 
fact malignant mays offer no hint of th hp- 
tologically. We therclore sulps« to Feldman 
tumors nto 


classification of the malhenant 
> 


(1) those with hvpoglvcemia, (2) those without 
hypoglycemia [28-3], and (3) a group of 
histologically malignant but clinically benign 
tumors. In this latter group we would favor 
placing those reports in the literature in which 
the diagnosis of malignancy rested solely on 
histological examination of the primary tumor 
without demonstrable metastases and in many ol 
which long cures are reported |24,32-34 

By 1950, twenty-two tumors of the functioning 
variety which were definitely malignant had 
been reported. Listed as suspicious on the loans 
of microscopic morphology were an additional! 
forty-eight neoplasms, both with and without 
hypoglycemia. Since that time seventeen other 
functioning malignancies have been described 
and at least eight functioning tumors believed 
to be malignant but without proved metastases 
| 36-38). One case is reported |/8) in which the 
primary tumor was thought to be non-function- 
ing, but the hepatic metastases were the site ol 
increased insulin production. 

So-called “‘islet cell hyperplasia” has been 
mentioned as a type of organic Change responsi- 
ble for hyperinsulinism, but serious doubts have 
been raised as to whether this is a real entity or 
merely a normal, unequal distribution of islet 
cells in various portions of the pancreas. Skillern 
and Rynearson [35| and Porter and Frantz | 4/ 


report no “hyperplasia” scen in large qroupe of 
cases of spontancous hypogivecnua 

Hypogiveemia asx ated with tumors 
strating a fibroma- or sarcoma-like structure and 

\\ ith one tie cles thant 
suggest atvpical isiet Cell An cxtel- 
lent discussion of the varnus histological types 
Porter and Frantz 7 

Should tty taal patie pond fae 
whether the disturinance than tial cot ast atin 
mn and whether ar that thee 
basis of an isiet cell tunes thos 
Whipp Clase CriteTin ji can atten 
(1 


chat. 
acterized whuch appear alter Leet- 
ing. and (3) i reheved In the adineetration 
glucose. Suevestions have born tee 
lourth and hiith criteria te leet 


RKornleld 


clectroenc phalvt aphe during attacks, 


and he outhnes typical 


ordings 


not give constant and rehabic iniormatiwn m 


differentiation trom the chico tolerance curve 


distinguishing wiet cell 
organic Causes ol hy pogivecmia 
olf functional hyvpogiveciua & usuall relativeh 


ample in the Lattet comlitnonm the al 

tolerance curve will show a normal lLeting 
level, quick rise to hypergivecmn bollow- 
ing administration of glucose, and then at two to 
hours a drop markedly hy poh 
levels. usually followed bw a eradual return to 
normal levels again. Conn 47) proposes a etamd. 
ard preparators dict ta the 
glucose tolerance test, but even thee precaution 
does not insure a curve charactermic of hyper- 
insulinieem. Lone sugeests that the result 
ol the luc ose tolerance test lor 
will «how a low fasting level, a peak of lew than 


120 mg. per cent, a return to subnormal les ch in 
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low than two heures and mamtenance of this 
level lor fiwe to «x hours when the patient has 
linen prepared with an adequate carbohydrate 
diet. Hlawewer, bath low flat curves and diabetic 
curves have been sen, and ther imterpretation 
frequenth mare conmfuung than helpful. Other 
completing Lactors with reference to the 
tolerance test meclude vartalality of clucese al>- 
pion depeming om the amount given orally 
and unpredictable almormalities such as 
that evidenced In our patient's x-ray film of the 
emall 
lune « that the diag nests of 
supported an infusion of 
lem. ke. hour of clucewe over a period of two 
The epinephrine semeativity test, help- 
ful ruling out a hepatic dchcency of givcogen 
ores, be rehed on tow heavily im a 
ditlerential armours other laborators 
tests such as the levulme tolerance test of hepatic 
lumctin have lorward tut remain 
ame Kepe steel = lasting 
level: thts remain one af the cornerstones 
lhe age anc «ex of the patient of little il 
any and in differentiation of the various Causes 
poghcema, the different lorms appearing 
at all aees In chileiren and however, the 
te atten comauderatdy more difheult to 
estabdech than m adults because of unusually low 
and raped appearance of mptoms following 
short fasts 71.2). However, as with most other 
nahenant the malhenant insulmomas 
tend to Laver the middle-age croups. The phvsi- 
cal examination uwally unrewarding in 
a lhe tumears are much 
tow small for palpation im the vast majority of 
Patients we ath how - 
ever, mas atten be rested! ter be quite obese ow ing 
tes of chucuse to ward off their 
The other forms of 
orgame hypoglycemia are, on the contrary, 
mare often with a lows. This 
latter een can abo be helpful in quewing the 
innien of malenant of an already 
diagnosed tumor. An additional observation of 
perhaps some small w the frequent occur- 
rence of olwiously neurotic tendencies in pa- 
tients with purely functional hypoglycemia. The 
relationship of the psychic to the physiologic 
aberration © imperfectly understood, as is the 
fact that the latter often recedes completely 
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during psychotherapy. From the history one 
may obtain a clue as to whether or not a sus- 
pected tumor may be malignant, as it is reported 
i? that such neoplasms are often the cause of 
epigastric pain radiating to the left costal margin 
and back. The sientficance of the duration of 
«vmptoms has already been mentioned. Radio- 
¢raphic examinations in the form of spleno- 
portography have been of use in the hands of 
Sieuier et al. |/2), and Kelly |47) has utilized 
urinary insulin assays to aid diagnosis. 

In the final analysis then, formulation of the 
diagnosis of a functioning islet cell tumor is 
largely a process of exclusion of other causes for 
hypoglycemia. This process is based on the his- 
tory of the occurrence of the hypoglycemic 
attacks, their relation to food intake, the less 
reliable results of physical examination, and 
laboratory and therapeutic tests. In attempting 
to establish or verify a diagnosis of islet cell 
tumor, diseases of the liver and disorders of the 
adrenal and pituitary glands are the main Causes 
al hypoglycemia to be excluded. Lastly, a 
warning should be given concerning those 
persons who give themselves an injection with 
insulin, thus producing a variable degree of 
non-spontancous, organic hypoglycemia {48}. Of 
those cases published the majority have occurred 
in nurses. Such malingering will, of course, pre- 
vent even greater difficulties in diagnosis. 

Whereas the diagnosis of insulinoma often 
presents ereat difficulty, therapy is just as often 
simpler and completely effective. This therapy 
is surgical and consists of excision of the tumor 
or tumors via (1) localized extirpation of a 
visualized isolated neoplasm or (2) subtotal 
pancreatectomy when a tumor buried in the 
pancreas is suspected or when multuple adeno- 
matosis is present. Two-thirds of these growths 
are found im the body and tail of the pancreas, 
most of the remainder in the head and only a 
very small number in the neck [49|. The large 
majority of the malignant tumors have been 
found in the tail. Characteristically, insulinomas 
are brown, dark blue or blue-black when they 
lic om the surface of the pancreas. Those of 
a malignant nature are often larger than the 
henien tumors and may show gros#lymph node 
or hepatic metastases, or in some cases local 
spread |6) or hemorrhagic tendencies. These are, 
of course, often inoperable. As in Benesova’'s 
report |/|, even a primary malignant tumor may 
not be seen at operation although metastases 
are evident. The malignant nature of the neo- 
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plasm may not be confirmed, however, until 
autopsy many years after removal of what was 
initially diagnosed as a benign adenoma [3 
The so-called “problem in the operating room” 
which arises at laparotomy when the pancreas 
appears normal and no metastases are evident is 
well discussed elsewhere [4/). If a careful and 
complete preoperative work-up has been made. 
subtotal pancreatic resection is advised 
Chemotherapeutically, treatment has been 
attempted using both ACTH and cortisone with 
variously reported results [50-52). For hwpo- 
glycemia secondary to benign tumors this ther- 
apy, although initially 
regarded as only preparatory to surgery, and 


successiul, must be 
indeed it may have no effect at all in these cases 
as opposed to the success described with its use in 
the functional type of hypoglycemia. Instances of 
malignant insulinomas with functioning metas- 
tases are Certainly worth a trial of such therapy, 
and a good result has been obtained with ACTH 
In one such case, according to Baumgartner 
and Reynolds [/8&|, as well as with cortisone 
in the patient treated by Mason [/6). Alloxan 
has been used intermittently with poor results 
for the most part. Conn [53) describes a case of 
malignant islet cell tumor in which alloxan 
caused destruction of the normal islets but 
apparently had no effect on the neoplastic cells 
Alloxan is also capable of causing severe damage 
to the liver without affecting the neoplasm 15 

In contradistinction to the functional type of 
hypoglycemia, a high carbohydrate diet is 
indicated in these 
secondary to tumors. As previously mentioned, 
patients themselves will spontaneously undertake 
such a diet and carbohydrate consumption at 
limes may reach staggering proportions, severa! 
thousand grams daily being ingested. 

The prognosis for a single operated islet cell 
adenoma is excellent. In those instances in which 
the adenoma is not solitary, as in multiple 
adenomatosis, or when the tumor is hidden in 
the pancreas, partial pancreatectomy gives a 
good chance of cure. Reoperation for reappear- 
ance of symptoms appears, however, to be 
unavoidable in a certain number of cases of the 
foregoing types, as the possibility of a persisting 
undetected lesion is always present. The prog- 
nosis in proved malignant lesions with demon- 
strable metastases is poor, as borne out by the 
literature. However, long term cures in the 
“microscopically malignant” group of tumors 
are not unusual. 


cases of hyperinsulinism 


MMARY 


\ case ss presented of long-standing hy po- 
vivecemic attacks proved to be caused bw an 
apparently malignant functioning islet cell 
mor of the pancreas, with ivinph node metas. 
lo know ledec i* the hy 
case to be recorded 

[he syndrome of hypoglycemia, and the 
tomatology, diagnosis and treatment of hyperin- 
sulinism due to islet cell tumors are discussed 
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Urethane-Induced Hepatic Failure in Man’ 


DanieL Leiou Werss. and pt 


Washington, D.C. 


HE use of urethane (ethyl carbamate) as a 
agent in neoplastic diseases, 
particularly in the leukemias and related dis- 
orders, is well established and is based upon 
the capacity of the drug to arrest mitotic activ- 
itv {7}. It is recognized that this drug has a 
specific toxic action on the hematopoictic sys- 
tem, producing anemia, leukopenia and throm- 
bocytopenia. A few cases of hepatic damage 
associated with the use of urethane have been 
reported. These reports incriminate urethane 
as the causal agent of hepatic damage, although 
some authors state that muluple therapeutic 
modalities were emploved in individual cases 
In these instances the relation of hepatic damage 
to the use of urethane may be open to question 

This report reviews all the available reported 
cases of hepatic damage in human subjects 
associated with the use of urethane and adds 
another fatal case which has been studied clini- 
cally and pathologically. When these data are 
considered in the light of the uncommon inci- 
dence of this complication of urethane therapy 
in human subjects, it is suggested that the dam- 
age to the liver following the use of urethane in 
usual dosage schedules is not due to a specific 
hepatotoxicity but falls into the category of 
an individual idiosyncrasy appearing during 
treatment. 


CASE REPORT 


J. R. (No. 56-A-1239), an eighty year old Negro 
woman, was admitted to the District of Columbia 
General Hospital because of fainting spells and hal- 
lucinations. The patient gave a history of having had 
hypertension for fifteen years, and had suffered from 
fractures of the right humerus and the right hip four- 
teen and seven months previously, respectively 
Examination of blood and bone marrow revealed that 
she had multiple myeloma. She was treated with 
transfusions; Serpasil® and urethane were adminis- 
tered, and she was discharged to an outpatient status 
one month after her admission. She was maintained 
on urethane therapy, 2 gm. twice a day, for a total 
of seventy-seven days, until a week before her second 


Los SANTOS, M.D. 


S) Ni Dork 
admission. During this period the patient had no 
complaints, On the seventy-seventh dav of therapy 
she complained of anorexia which lasted for the 
next seven davs and during which tame she ceased 
her medication. (in the sewenth dav of the anorectx 
period she expenenced amd tenderness in the 
neht upper quadrant, and was readmitted to the 
hospital. Pertinent physical findings were a blood 
pressure of 210 80 mm. Hg, pulse rate of 96 pes 
minute, and a temperature of 98.6°r. There was slight 
tenderness in the meht upper quadrant and a lives 
palpable 5 tingerbreadths below the nmght costal 
ais the chest revealed a 
hvdrothorax and osteolvuc lessons of the lett rile 
(Choiecvstogram to outhne the gallbladder duc 
ta) lux k ol com niratoon ol thee cive thee dat a 
hospitalization severe developed which was 
progressive and was associated with lethares he 
patient died in a coma on the nineteenth dav of 
hospitalization 

During her last thee nt 
data were as follows: The was newative fort 
Bence Jones protein. A bromsulphalein test showed 
62 pet cent retention in twenty 
of the blood demonstrated an index of unite: 
9.8 mg. of which was direct reacting; alkaline phos- 
} Bodansky units 
units; total proteins 6.1 gm 


van den Bergh wal bilirubin. 17.6 me 


thvmoal turbaditw 2.5 
onl 


prothrominn tune normal: 


phatase 17 
with albumin 
5 ¢m.. globulin 3.6 em.: 
and SGQO transaminase 105. The blood urea nitrogen 
varicd from 26 to 34 me. 100 mil. The white blood cell 
count ranged from 3,550 to 7,000 cells per cu. mm.; 
neutrophils ranged between 57 and (6 per cent, 
lymphocytes from 18 to 37 per cent; platelets were 
278,000 per cu. mm., hematocrit 37 per cent. The 
spinal fluid was icteric but otherwise normal 

The patient received supportive therapy including 
antibiotics, barbiturates and cortisone during this 
period 

The pathologic findings disclosed that the liver 
weighed 990 gm. The capsule was smooth, slightly 
thickened, opacified and congesied. The organ was 
extremely soft. The cut surface revealed a friable, 
bile-stained parenchyma, punctuated by irregular 
areas of congestion, hemorrhage and softening. The 
lobular pattern was indistinct. The hepatic arteries 
and veins were not occluded. The intrahepatic and 


* From the Department of Pathology, District of Columbia General Hospital, Washington, D. C. 
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bea. 1. Lower cell atrophy, dilatation of smusoids and disruption of reticulum architecture in urethane-induced hepatic 
damage. Wilder reticulum-alum hematoxylin stain, original magnification 250. 


bea. 2. Laver cell atrophy and accumulation of erythrocytes and fibrin in dilated sinusoids, centrilobular zone. Hema- 


toxviin and coum stain, orieimal magnitwation 25). 


bea. 3. Swelline and fraementation of central veins of the liver lobule associated with severe centrilobular congestion. 
The endothelial lime of the wein « discontinuous. Hematoxylin and cosin stain, original magnification XK 250. 


Pia. 4. Extension of liver cell atrophy to the periportal zone with preservation of some periportal cells. Hematoxylin and 


coun stain, 250. 


extrahepatic biliary ee was patent; the gallbladder 
was shehtly distended and filled with viscid ereenish 
vellow bile. All tissues were ictern 

The vertebrac, sternum, ribs, long bones of the 
extremities and calvarium contained irregular areas 
of bone destruction with replacement by soft, friable, 
glistening tumor nodules with a slight greenish tint. 
There were pathologic fractures of the right humerus, 
right femur and seventh left rib. The kidneys, spleen 
and lymph nodes were not significantly altered. 

Other findings included left ventricular hyper- 
trophy, small bilateral pleural cflusions, focal slight 
atherosclerosis, mild arteriolar nephrosclerosis, adre- 
nal cortical and thyroid adenomas, and a uterine 
fibromyoma. The brain was grossly normal. 
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On microscopic examination the architecture of 
the liver was found to be distorted by irregular 
zones of hemorrhage. most of them located in the 
central portions of the liver lobules. The walls of 
many central veins were indistinct due to swelling 
and fragmentation. The sinusoids in the hemorrhagic 
zones were distended and packed with erythrocytes. 
The liver cords were atrophied, compressed, and, in 
places, dissociated from each other. Occasionally, 
the congestion and hemorrhage extended into the 
midzonal and periportal areas. In non-hemorrhagic 
areas the parenchyma showed pale-staining central 
zones and some distortion of the lobular pattern due 
to the fact that some liver cells and cords were 
atrophied and others were undergoing degeneration. 
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TARLE 1 
URETHANE DOSAGE IN PATIENTS WITH HEPATIC DAMAGE 
AND FATAL TERMINATION 


Interval 
from 
(oneet of 


Total Lrethane 
Dosage before 


(ase Signs of 
5 Dose hedule L rethane 
No. | heraps 
amavec 
to Hepatx 
Damage 


Patients with Alyelome 


] 2,259 3 em. daily, in- 21 mo 
creased to 6 ¢m. 
daily for last 4 
mo. 
2 700 0.64 gm. 3 tumes 12 mo 
daily 
3 144 3 gm. daily 45 davs 
4 ? 2 to 4 em. daily 10's mo 
5 308 2¢m.2timesdaily davs 


Patients without Myeloma 


aay 


4 davs 


0 297 9 em. daily 
2,500 soaked dressings 
approx. 


In these areas there was widening of the sinusoids, and 
intrasinusoidal deposition of a pink staining granulas 
material. The spaces of Disse were widened and 
prominent. There was fragmentation and disruption 
of the reticulum fibers in the lobules. Diapedesis 
of erythrocytes was also present about some of the 


TABLE 
DAMAGE IN FATAL CASES 


DATA ON HEPATIC 


Weis de los Santos 


interlobular vessels. A leukocytic response was prac- 
tically absent in all areas of the liver The liver cells 
which escaped injury were those located at the 
periphery of the lobules near the portal triads 
(Figs. 1 to 4.) 

Ihe trabecular architecture of the bone was 
destroyed and replaced by masses of typical myclo- 
matous cells. Fibrous callus infilurated by the tumor 
cells bridged the fracture sites. The residual marrow 
was hypocellular, with dilated sinusoids and scattered 
accumulations of fat cells 

[he tubules of the kidnevs were the scat of a larec 
accumulauon of bile casts, leucine crystals, and some 
hyaline casts associated with compresson of adjacent 
tubular ep.thelial cells. No amvloid was demonstrable 
in the kidney but paramvioidosss was noted in the 
periadrenal vessels and the smaller vewels in the 
mvocardium 

Ihe pathologic diagnoses were muluple mycloma; 
hepatius due to urethane therapy; cholemic nephrosms; 
paramviodosis; pathological tractures of the seventh 
lelt mb, mght humerus and femur; hypertensive 
arterwmlat 


disease: ne 


cardvovascular 
mild: bilateral 


atheros lerusis: corti al adrenal. cul- 


hyvdrothorax: sheht eeneralzed 


loid adenomatous goiter: and uterine tibromvomea 


ANALYSIS OF REPORTED DATA 


A review of the literature has vicided a total 
of eight cases of hepatic damage associated with 
urethane therapy in which adequate clinical, 
laboratory and pathological data are available 
Of these six patients died and two recovered after 
clear-cut evidence of damage to the liver. Multi- 
ple mvycloma was the primary diagnosis in tour 


te 
fim Interval Cephalin 

to Death (days Phunphatar 
me /100 mil utate 

2 5 Norma! 0 5! 33 144 13% 65 

3 No K 

| 
4 4 
5 13 2 17 7.3 Ncw mal 
Patients M 
6 6 Jaundue 
7 7 Jaundue 25 2 he 


* Additional data: Case 1—Total cholesterol 102 mg./100 mil 
Case 5—SGO transaminase 105 
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THANE RAGE EN PATIENTS WETH SON-PATAL HEPATIC 


Interval 
rethane 
‘ ( of 
Se breve Urethane 
H 
te Piepatn 
Darmage 
win 
treatment 14 me 


treatment wk 


of the reported tatalities and in the two patients 
whe survived the episode of hepatic damage. The 
two non-mveloma fatalities included one patient 
with prostatic carcinoma and one with muluple 
cevere burns in whom al urethane was 
Data from these cieht cases and 
reported case are 


cmploved 
thease from the presenti 
tabulated in Tables 1 through v. 

The sources of the case reports are as follows: 

Case 1 reported by Ohler, Houghton and 
Moloney (2); Case u by Meacham, Tillotson 
and Heinle (3: Case m bw Hazlett. Tavior and 
Whitelaw (7): Case tv by Flanagan (5); Case v 
is the case herein reported; Case vi by Huggins, 
Yu and Jones (6): Case vu bw Levy and Duke 
7: Cases vin and tx bw Rundles, Dillon and 
Dillon (4). In Cases vi and vu the subjects were 
non-mveloma fatalities; Cases vin and Ix were 
non-fatal instances of damage to the liver in 
treated multiple mycloma 

The amount of urethane administered before 
the onset of clinical evidence of hepatic damage 
varied widely in the fatal cases, the smallest total 
dose being 144 em. (Table t.) Similarly, the 
duration of treatment varied widely. If the 
massive dosage administered by the percutancous 
route in Case vi is not considered, the interval 
between onset of treatment and the appearance 
of damage to the liver ranged from thirty-nine 
days to twenty-one months. Case vu should 
probably be considered as an example of acute 
toxicity, unlike the others. 

Examination of the chemical evidence of 
hepatic damage and the incidence of jaundice 
in the fatal cases (Table u) demonstrates that 
abnormal liver function was recognized prior 
to death in all but one case. Jaundice was absent 
in two of the seven fatal cases. 
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Paste tv 
PATA ON HEPATIC DAMAGE IN NON-PATAIL CASES 
‘Maximum Chemical Evidence of Hepatic Damage ) 


\ikaline 
letal 
Negative 7 Sheht, 45 mun 
Taste Vv 


DESCRIPTION OF HEPATIC DAMAGE 


Yo 
1% Small eabeapeular hem Acute diffuse centrilobu- 
parenchyma lar hemorrhage necro- 
deep purple-red; lobu- fibrin thrombi im a 
lat few central vems and in 
the semuses around oc- 
cluded central veins 
shaht crrhosis also 
present) 
parenchyma met- Centrilobular cell atro- 
tled \ellow-brown lob. phy. necrosis, vacuoliza- 
ular pattern preserved trom; large simuses con- 
fam pink material and 
clumps of erythrocytes 
Subuntimal edema, trag- 
mentation and necrosis 
of the walls of central 
veims and portal blood 
is 
Surtace mottied red ane Ni aseive centrilobular 
vellhow normal hemorrhagic necrosis 
fhe parenchyma Remaining pe raportal 
hed exaggerated cells vacuolated. Retic- 
appearance; sev~ wulim tramework of liver 
eral emall areas pale intact. Central veins ob- 
and apperently blowdd- sured «so that angic- 
lees necrosis could not be 
sern 
Comisteney firm; paren-« Extensive centrilobular 


necrosm extending to 
midzonal and peripor- 
tal zones with hemor- 
rhage. No simusoidal 
endothelium or vascular 
wall damage 
Congested, soft; paren Centrilobular cell atro- 
phy, necrosis, with hem- 
aimed, wreeular areas orrhage. Dilated sinus- 
of congestion and sof- oids filled with fibrin 
teming; lobular pattern and erythrocytes. Cen- 
erred tral vein wall fragmen- 
tation. Reticulin frame- 
work of lobules dis- 
rupted 

Patient died of hepatic 
necrosis 


chyma coarse. red to 
erayv-vellow. inedmtinet 
lobular markings 


chwmea treble. tile 


‘ Biopsy: central and muid- 
zonal hepatic degenera- 
trom and fibrosis 

Biopsy: centrilobular 
hemorrhage or severe 
congestion and paren- 
chymal degeneration 


In the two non-fatal cases reported with 
proved hepatic damage, the total dose of 
urethane and the duration of treatment prior to 
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the recognition of damage to the liver are 
comparable to those in the fatal cases. (Table 
III. ) 

Clinical jaundice was recognized in Case 
Vill; in Case IX it was suspected on the basis of 
nausea and upper abdominal discomfort that 
parenchymal damage had developed. (Table i. 

The data on plasma protein levels before and 
during the period of clinical hepatic dam- 
age are inadequate for analysis. Two cases in 
which such data are available indicate a fall in 
total plasma proteins but no essential change in 
the electrophoretic pattern. The total protein in 
Case 1 (fatal) fell from 12.1 gm. 100 mil. to 6.3 
gm. 100 ml.; in Case 1x (non-fatal) the fall was 
from 8.4 to 1.5 gm., 100 ml. It cannot be deter- 
mined whether this fall was due to damage to 
the liver or was the result of other factors in the 
course of treatment. 

Because of the comparatively rare incidence 
of hepatic damage following urethane therapy, 
it Is necessary to review the other therapeut 
modalities which were employed to exclude 
other potential hepatotoxic agents before ure- 
thane is incriminated. The agents of known 
hepatotoxicity which 
the onset of damage to the liver were: methvl- 


were emploved before 
testosterone (Case 1), adrenal cortical steroids 
(Clases 11, IV. Vv). 
Vil, VII). 

The similarity of the pathologic changes in all 


and blood transfusion (Cases 


cases in which such studies are reported indicates 
that either a single agent was responsible for 
them all, or that the distribution and ivpe of 
hepatic damage represents the final common 
pathway ol hepatotoxicity lor a number of 
different agents. The usual pathologic findings 
in methyltestosterone jaundice, namely centri- 
lobular cholestasis and periportal and periduct- 
ular inflammation, are strikingly different from 
those seen in the cases reported. The usual! 
fatty changes of the liver seen with administra- 
uuon of adrenal steroids and the changes of the 
liver in homologous serum hepatitis are unlike 
those seen in the reported cases. 


COMMENTS 


Krogh and Harrop [9} used urethane to pro- 
duce capillary dilatation and stasis of capillary 
flow by direct application to the tonguc ola frog. 
They ascribed this action to arteriolar constric- 
ion, and not to any specific effect of the narcotic 
on the capillary wall, with increase in endothelia! 
permeability as a primary phenomenon. 1 hey 
described migration of colloidal vital red from 
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the capillaries acutely dilated by the action 
ol urethane, but noted that red cells remaimed 
within the vessels. Landis |//) concluded that 
the effect ol urethane was related to direct 
injury to the capillary wall rather than bw the 
mechanism proposed by Krogh and Harrop [4 

Doljanski and Rosin |//) injected 1 to 5 mil. of 
a lo per cent aqueots swolution of urcthane tite 
young albino rats and found that animals dving 
within a few minutes after injection showed 
“extravasauion of blood plasma around =the 
branches of the portal veins and marked per. 
capillary edema.” Survival for several hours 
alter injection was accompanied by extravasa- 
tion of formed clements through the vascular 
walls, damage to the blood sinusoids especially 
in the centrilobular areas, and centrilobular 
\\ 


repeated administration of urethane the most 


liver cell vacuolzation aod dissociation 


promunent changes were scen in the central 
portions of the liver lobules. The blood sinusaids 
were olten detached from the liver cords and 
thea interrupted 
Dhere was both congestion and TAI AV Asati 


continuity was Irequentls 


Of plasina and formed clements 
and atrophu changes wetc seen the 
responding liver cells. Ervthrophagoevtosis bn 
liver cells was also noted. Thev concluded thar 
the vascular chanees in urethane pomonime 
predominated and that \ascular and liver 
cell changes were correlated temporally and 
geouraphicalls 

Mostof and Larsen I? lound Kience of 


hepato ellulas damage, endothelial! 
njgurics, in rats hilteen to thirtv minutes lollowine 
sngic intraperitoncal al 25 me. «al 
urcthane it) solution No lesion al the 
liver was seen in rats ten to fifteen months alter 
the cessation of lone term administration of a 
narcotuzing dose of urethane 

Berman and Axelrod [7/3 


siderin laden macrophages in the periportal 


desenbed hemeo- 


regions in a lnopsy specimen of the liver follow- 
ing long term urethane treatment of leukemi 
reuculocndotheliosis, recalling the location of 
the hemorrhages described by Doljanski and 
Rosin |//), although the possibility of histioevtic 
migration was not considered. 

These studies tend to support the thesis that 
the damage to the liver which has been described 
in human subjects after long term exposure to 
urethane is due to the combined vascular and 
hepatocellular toxicity of the drug. The major 
dithculty with this interpretation lies in the 
relative rarity of clinical evidence of damage to 
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the liver in patients receiving urethane and in 
the acute nature of the hepatic damage following 
massive dosage of the drug in animals as com- 
pared with the late and irregular appearance 
of damage to the liver in man. Only Case vn, in 


which the patient received about 2,500 em. of 


urethane by application to a burned surface and 
in whom signs of hepatic damage developed 
within four davs, can be conmudered to be com- 
parable to the acute experiments described in 
animals. 

The «wnereimtic effect of liver toxins may ac- 
count for same of the olwerved changes in 
human sulyects. Lushhbaugh and Storer /4 
demonstrated that sublethal amounts of ure- 
thane and chlorotorm. together, are 
additively evneremtc and can cause death from 
hepatic injurv. This phenomenon may have 
plaved a role in Case t, in which methyl testos- 
terone was administered with urethane. It is 
noteworthy that the pathologic changes in that 


case were simular to those in which urethane was 
used alone and were not those pathologic 
changes of methy ltestosterone. 

Ihe accumulated data on urecthane-induced 
bhopate Lalure in man sue@est two alternative 
explanations: (1) emher there is a_ variable 
useptulality to urethane among individuals, in 
the form of an madividual idhosyncrasy which 
may appear during treatment, of (2) urethane 
hepatitis will occur when the body can no longer 
metabolize the drug at a rate adequate to 
maintain sultoxic Concentrations. 

Phe site of urethane degradation is presumed 
to be the liver, with excretion of the resultant 
preociucts, carbon choxide, ethanol and st tti- 
monia, vie the lune and kidney. Inability to 
degrade urethane presupposes functional hepatic 
damage for which there is no substantial evi- 
dence in the data available on human sulyects. 
However, it ts likely that the mechanism of acute 
urcthane hepatitis in animals and in man after 
sudden administration of massive doses of 
urethane is due to the diwerepancy between the 
functional capacity of the liver and the urethane 
load applied to it. In the cases in man char- 
acterized by long term urethane therapy and 
by the sudden appearance of hepatic damage 
late in the course of treatment, the course is 
more sugeestive of an idiosvncrasy which devel- 
oped during treatment. 


SHIN 


A case of hepatic damage associated with 


urethane therapy is reported and the relevant 
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literature is reviewed. The relationship of the 
administration of the drug to the appearance 
of the lesion is examined and the pathogenesis is 
discussed. It is suggested that the appearance of 
hepatic damage during long term urethane 
therapy is an expression of an idiosyncrasy to the 
drue developed during treatment and not a 
direct effect of drug toxicity. 


Acknowledgement: \WWe wish to thank Mr. Julius 
Weber for the photomicrography. 
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Thalassemia Major 


LThirty-Five Lear Survival, with Obliterative Pulmonary 
Endarteritis and Atypical Bone Changes 
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INCE the descripuon of thalassemia major by 

Cooley and Lee in 1925 |7), this disease was 
believed to occur only in children and to result 
in death before adolescence. March, however, in 
a review of thalassemia in 1952, reported patients 
surviving into the fifth decade |2). The present 
report describes the clinical picture, hematologx 
studies and postmortem findings in a_ well 
documented case of thalassemia in an adult of 
North European origin. This patient, who was 
followed up at this hospital for thirty vears, 
presented the unusual features of survival to the 
age ol thirty-five, obliterative pulmonary endar- 
teritis and atypical bone changes. 


CASE REPORT 


seen at the University of California Hospital in 1928 
at the age of six vears because of recurrent chills and 


a thirty-five vear old white man, was first 


fever, jaundice, splenomegaly, and anemia of two 
vears duration. He was markedly anemic; the 
hemoglobin was 7.5 gm. per 100 cc. and a blood 
smear showed increased numbers of normoblasts and 
reticulocytes, basophilic stippling, and conspicuous 
anisocytosis and poikilocytosis. When the patient was 
nine years old a splenectomy performed at another 
hospital resulted in a modest rise in hemoglobin, which 
persisted for six months before decreasing to the 
presplenectomy levels. By the age of thirteen the 
patient had received twenty transfusions. Thereafter 
he consulted physicians infrequently, and was not 
seen again at this hospital until his final admission on 
March 11, 1958. During this interval his only medica- 
tion had consisted of small oral doses of iron taken 
intermittently. At the time of an operation for re- 
moval of a gallstone performed when the patient was 
thirty years old the liver showed gross changes 
suggestive of cirrhosis. A vear later a right medial 
malleolar ulcer developed which required several 


months to heal. During the sx months preeeding 
adrmsson to this hospital the patient had progressive 
exertional dv 4. am ral edema, testwu- 
lar atrophy, boss of axillary hair, low of hinde, and 
npotence hour months before he 
a pathologic fracture of the right radius 

I he patient, an only child, was of North | an 
stack. His parcnis were of Danisht.crman and 
Scottish-Lnelish-Dutch deswent. Hie lather. who had 
died at the age of forty-seven of “heart<heae, had 
no history of anemia. His mother, a sewenty-liwe veas 
old woman who vs still liwing, has had a hestors 
of hypochromic ancmia unresponsive to iron therapy 
diagnosis ol thalassemia munor in the wae 
supported byw the presence mera vics 
chroma, target crlls ponkilocy tose and op 
stippling in blood snears 


hemosiderin in the bone marrow, and an 


globin content of 5 per cent (normal 2.5 per cent) as 
measured by starch block electrophoresss 

At the ume of hospitalization the patient was a 
malnourished prematurely aged man with muddy 
vellow skin and scieras, mongoloid facies, and pulsat- 
ing distended neck veins. Physical cxamination 
showed generalized cardiac cnlargement with had 
pulmonic systolic and diastolic murmurs, split second 
heart sound with accentuation of the pulmonic com- 
ponent, a large, tender, pulsating liver, spider 
angiomas over the upper part of the trunk and arm 
ascites, absent public and axillary haw. testicular 
atrophy, bilateral medial malicolar ulcer scars, and 
veneralized bone tenderness 

lhe resules of laboratory tests were as follows 
Packed cell volume, 21 per cent; hemoglobin, 4.9 em 
per 100 cc.; erythrocyte count, 2,150,000 cells per 
cu. mim.; leukocyte count, 15,400 cells per cu. mm.; 
platelets, 200,000 per cu. mm.; reticulocytes, 28 per 
cent; normoblasts, 70,000 per cu. mm. The mean 
corpuscular volume was 98 cubic microns; mean 
corpuscular hemoglobin, 22.5 pyg.; and mean cor- 


puscular hemoglobin concentration, 25.4 per cent 
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Fe. 1 


Peripheral blood «near showing normoblasts, 
target cell, anmocy toss 


\ showed ourmmerous tarect cells. nor- 
vies. and aweciated polvchromasia, basophili 
stippling and Howell-Jolly bodies. (Fig. 1.) Adwanced 
hyperplasia of the ervihrosd series and increased 
amounts of hemesiderin were noted in bone marrow 
ars theres te fr tests demonstrated 
hypotonic saline solution, hemeolvens began at 0.45 per 
com (same comtral) and was complete at per 
cent (0.25 per cent in control Ervthroevte survival 
time, a6 measured with Cr.”’ was four dave (normal, 
twentv-aewen to thirtv-cieht dave). Ervthrocvte 
cholinesterase was 27.1 unite (normal 0.8 to 1.2 units) 
The concentration of fetal hemoglobin was I! to 14 
per cent, ne other abnormal hemoglobins were pres- 
ent. A sickle cell preparation was negative. The serum 
and total iron binding 
capacity was Results of liver 
function tests were as follows serum belirubern. pre 
direct, 4.0 mg. per 100 ce.; indirect. 4.5 me. per 100 
ce.: total, 5.5 me per total protein, © em 
per 100 cc.; albumin-globulin ratio, 2.9:4.0; thymol 
turtadityv, 9 units; cephalin flocculation test, 4 plus in 
forty-eight hours; prothromban concentration, 34 per 
cent. The fasting blood sxmar was 77 me. per 100 ce 
The circulation time. arm to tongue, was seven sec- 
onds. The venous pressure was 210 mm. H,O pressure 
An clectrocardiogram demonstrated meht axe 
deviation and probable mght ventricular hyper- 
trophy. A biopsy specimen of skin showed melanin 

Radiologic survey of the bones showed generalized 
skeletal demineralization, most obvious in the long 
bones. A striking feature was the disproportionate 
involvement of the skull and extremities; the skull 
appeared normal (Fig. 2). whereas the extremities 
showed rarctiaction and dilatation of the medullary 
cavities, awsociated with pronounced cortical thinning. 


(Pies. 3A and B.) The right radius and ulna, the 
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iron was 216.5 ge. per ex 
429.2 pe. per 100 ce 


Fie. 2. Normal appearance of skull; diploe are of normal 
width and inner and outer tables are intact. 


right fifth rib and left tenth and eleventh ribs showed 
evidence of recent pathologic fracture. 

All manifestations of the patient's illness could be 
related directly or indirectly to the primary disease 
process. He was severely anemic, had progressive 
high output congestive heart failure, and moderately 
severe hepatic cirrhosis as demonstrated by liver 
function tests and biopsy. The course was rapidly 
downhill. The patient died on April 8, 1958, less 
than one month after admission to the hospital. 

At postmortem, extensive bony demineralization 
and bone marrow hyperplasia with replacement of 
both cortical and trabecular bone were found. The 
diploic spaces of the skull were not increased in size. 
The liver weighed 2.600 em. and contained 10.9 gm. 
of iron (normal, 300 me.). The lobular architecture 
was obliterated with hepatic parenchymal nodules of 
varving sizes which were separated by bands of 
fibrous tissue containing large numbers of bile ducts. 
The hepatic parenchymal cells were heavily loaded 
with hemosiderin, and smaller amounts were present 
im the Kupffer cells. The heart weighed 560 gm. 
All chambers were dilated; both ventricles were 
hypertrophied, the right ventricle to a relatively 
ereater Only occasional mvocardial fibers 
comtained hemosiderin deposits. The branches of the 
pulmonary arteries and arterioles showed consider- 
able intimal fibrosis and luminal narrowing. (Fig. 4.) 
Pulmonary vascular thrombosis could not be demon- 
strated by gross or microscopic examination or by a 
postmortem pulmonary arteriogram. The quantita- 
tive iron content of the lung was 29 mg. per 100 gms 
(normal, 25 to 50 mg. per 100 gm.). The lymph node. 
were enlarged and contained large amounts of hemo- 
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Fic. 3. Left, roentgenogram of autopsy specimen of the distal femur showing 
rarefaction and dilatation of the medullary cavity associated with pronounced 
cortical thinning. Right, cross section of distal femur showing marked marrow 


hyperplasia. 


siderin, but showed no evidence of active hemopoiesis 
Considerable hemosiderin was present in the acinat 
cells of the pancreas, but only a small amount in the 
islet cells. The adrenals were reduced in size, having 
a combined weight of 8.5 @m. (normal, 12 gm.) 
Moderate amounts of hemosiderin were deposited in 
the distal and proximal convoluted tubules and in the 
loops of Henle. The testes were atrophic and con- 
tained moderate amounts of hemosiderin. Large 
deposits of hemosiderin were found in the gastric 
mucosa, 

The clinical diagnosis of thalassemia major with 
hemochromatosis and high output congestive heart 
failure was confirmed on the basis of the following 
criteria: (1) severe refractory anemia, beginning in 
childhood, (2) hepatosplenomegaly, (3) increased 
resistance of red blood cells to hypotonic saline solu- 
tion, (4) increased fetal hemoglobin (11 to 14 per 
cent), (5) family history of thalassemia minor, (6) pres- 
ence of target cells. normoblasts, microcvtes, macro- 
cytes, polychromasia, basophilic stippling and 
Howell-Jolly bodies in blood smears, (7) marked 
erythroid hyperplasia and increased iron deposits 


in the bone marrow. currhoss and 
ol liver, rajnd crculation it) thee prcwmr | 


increased venous pressure 


COMMENTS 


flested in the heterozv@ous state as benen 
thalassemia minor and in the homer. state 
as the more severe thalawemia major. The many 
gradations between the two states are generalls 
believed to represent varying degrees of gene 
penctrance. Thalassemia major usually awo- 
ciated with severe, refractory ancmia, perodi 
lever, splenomegaly, hepatomegaly and death 
at an carly age. Thalassemia minor is awociated 
with microcytosis, hypochromia and slight to 
moderate anemia. The main distinction between 
the two lies in the severity of the anemia. The 
disease was originally thought to be limited to 


the land areas bordering on the Mediterranean, 
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but recently it has been described in widely 
scattered areas throughout the world | /-16}. 

Sturecon and Finch |/7 concluded that the 
hematologic abnormality in thalassemia ts not a 
true prumary defect in hemoglolan syathesus but 
a detect im the fabrication of the ervthrocyvte, 
resulting in hypochromia, increased content of 
fetal hemeoglolan within the ervthrocvte, and a 
shartened red cell survival time. Rich | 
gested that the basic almormalitv is an enzvy- 
matic defect blocking the production of normal 
adult hemoglobin and promoting the continued 
production of fetal hemoglobin. Red cell sur- 
vival studies have imdicated that the 
accelerated destruction of circulating red cells ts 
a conmtriimtory cause of the anemia, but that the 
major abnormality ts in red cell production. 

bees Cave lustrates several features which are 
unusual in thalawema major, t.c.. survival to 
age thirty-fiwe, North Luropean racial origin, 
the presence ow obliterative pulmonary 
darterits and cor pulmonale, and atypical bone 
changes 

Nithough the survival of patients 
thilawema major to adult lile has been re- 
pun teal, the percentage of such Cases is extremely 
reflecting our malalitv to offer any 
eulmtantiall beneficial therapy, despite recent 


with 


advances knowlede@e of the disease 

The mecidence of thalawemia pet sans 
of North Lurupean racial origin Very how. 
lhalawemia major has been reported in a few 
children of North European racial stock, but to 
our knowledee our case is the first instance re- 
ported in an adult 

The extensive pulmonary obliterative endar- 
teritis demonstrated at autopsy has not been 
previously reported im thalawema. post- 
mortem pulmonary arteriogram failed to demon- 
strate thromlasis in any vessel of the pulmonary 
vascular bed, as is frequently observed in sickle 
cell anemia. It is powible that the increased 
pulmonary blood flow awociated with the high 
cardiac output state prior to the onset of con- 
gestive failure and the later development of left 
ventricular failure raed the pulmonary artery 
pressure and thus produced secondary oblitera- 
tive changes. However, olective evidence for 
such a phenomenon could not be obtained. 

The reoentgenographic finding of severe 
demineralization of the bones of the extremities 
without involvement of the skull in this case 
is not characteriwtic of the disease in patients 
who survive to adulthood. Caffew noted 


wancu, 1960 


Fio. 4 Pulmonary obliterative endarteritis with exten- 
eve wntimal fibrosis leading to narrowing of the lumen of 
the small pulmonary artery branches. 


a tendency toward greater involvement of the 
skull than of the long bones in patients past 
adolescence, and related this to the fact that the 
red marrow in the more peripheral parts of the 
skeleton is replaced at an early age with fatty 
marrow, whereas the red marrow in the skull, 
spine and pelvis persists throughout life. 
Hemochromatosis was diagnosed on the basis 
of large deposits of hemosiderin in the liver 
associated with clinical and pathologic evidence 
of advanced hepatic cirrhosis. Probably the 
twenty blood transfusions administered before 
the patient was thirteen years old, in addition to 
the intermittent small oral doses of iron, resulted 
in deposition of some hemosiderin. However, 
it is likely that the severe hemolytic process was 
responsible for most of the hemosiderin deposited 
in the liver, since it is believed that over 100 
blood transfusions are required to produce 
extensive transfusion hemosiderosis [27]. The 
severity of the hemolytic process is reflected in 
the very short erythrocyte survival time of four 
days (normal, twenty-seven to thirty-eight days) 
as measured by the Cr°' method, a finding in 
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accord with the data repo ted by other observers 


17,27). 


SUMMARY 


A case of thalassemia major in a sulyject ol 


North European origin is reported. The unusual! 
features in this case were survival of the patent 
to the age of thirty-five, the presence of obliter- 
ative pulmonary endarteritis, and atypical bone 


changes. 
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Right Atrial Myxoma’ 


Diagnosis During Life; Successful Surgical Removal 


Assan. vip. Lawngence |. Zarorr. and Ivan BARONOPFSKY. 
\ew Dork. New York 


1951 Prehard / imerocluced his review of 
| the of tumors of the heart with the 
statement lumears of the heart are 
rarely diagmrwed before autopes, larecty because 
there little kmawlede@e of ther natural histor. 
Surges al neoplasms ts 
virtual unheard af. and the present state of 
chagnoss far behind the therapeutic powilal- 
tw I bee has 
never been diaenesed antemortem: most of the 
rare cag have been those ot 
metastatec @rowths Several authors have wholc- 
heartedly ealmerihed to the wiew that the diag- 
of cardiac tumors cather impossible oF 
a matter of chance his pessimistic attitude 
«on proved to be unjustified. In 1952, Kirkeby 
am! Leren 27 tumor of the left 


ireatment ol thee 


atrium which at autopsy two days later proved 
to be a hemangiohbromvxoma. Table 1 lists the 
cases which have been diagnosed and treated up 
to the present time 

Ihe availability of surgical technics for the 
successful removal of benien tumors of the heart 
makes carly diagnosis of great importance. All 
of the patients heretolore reported on who have 
undergone surgery, even those successfull, 
operated upon, have had prolonged periods ol 
antecedent cardiac decompensation, which have 
increased the hazards of surgical intervention. 
When one considers that these atrial myxomas 
arise in otherwise norma! hearts, the significance 
of carly diagnosis is even more apparent. The 
most difficult part of the diagnosis seems to be an 
awareness of the possilnliitv of benign tumor of 


MATIOONS PRIMARY INTRACAVITARY TUMORS OF THE HEART 


Ketevemee amel Ve as Sete Manner of Diagnosis Result 
et al 175) Right An@iocardiography Died 
Chowes et 1754 Left atriwm \t surgery for mitral stenosis Died 
( >. 1955 Lett atriwe Angrocardiography Recovered 
Hailey. 6. 1955 Left atrium. Not stated Died 
P. (6), 1955 Lett atrium \t surgery for mutral stenosis Died 
Megehorw ot al. [75). 1955 Left atrium \t surgery for mitral stenosis Recovered 
Scammell et al. (70), 1956 Left \t surgery for mitral «stenosis Recovered 
BR. (77), 1956 Left \t surgery for mitral stenosis Died 
Paquet, 1956 Kight atrium, pulmonary artery At surgery for mitral stenosis Died 
Paquet, 74), 1956 Right Angvocardiography Died 
Paquet, 1956 Left atrium \t surgery for mitral stenosis Died 
Ven Bucher et al 7. 195° Lett atriwm., 2 Clinical and cardiac catheterization Died 
et al Left atrium \t surgery for mutral stenosis Recovered 
(Jun Rowe 76), Left Nt surgery for mutral stenosis Recovered 
et al. 1958 \ng oc archography Died 
ot al. (77), 1958 Left atreum \ngioc ardiography Recovered 
Helcher, 1. KR. 78), 1958 Left atrrurm \t surgery for mutral stenosis Recovered 
Malem et al. (77), 1958 Lett atrium At surgery for mitral stenosis Recovered 


* From the Departments of Medicine and Surgery, Mount Sinai Hospital, New York, New York. 
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the heart. Once suspected, the diagnosis & 


relatively casy to prove ol dispro\ c 


CASE REPORT 


A thirty-eight vear old white man consulted an 
otolarvngologist. Dr. Lester Coleman, on September 
22. 1958. because of episodes ol “dizziness.” associated 
with syncope on one occas1on ( oleman jound 
evidence of disturbed labvrinthine function or other 
otolarvngological abnormality that might account tor 
the patient s symptoms The patient was referred to 
me that same afternoon 

During the preceding two o1 three weeks the pauent 
had been experiencing episodes of illness which re- 
curred in a constant pattern These occurred while the 
patient was lving on his back in bed. usually propped 
up somewhat, so that he could watch television. First 
he felt discomfort in the epigastrium, “like a mild blow 
in the solar plexus * There was slight nausea. Then, in 
rapid succession, he experienced weakness of the lees 
a feeling of heat in the neck and face, shortness of 
breath, profuse sweating. light-headedness or laint- 
ness. and palpitation of the heart. The episodes lasted 
about two minutes. Sometimes they would pass awa 
spontaneously while the patient continued to is 
quietly On his back However. the patient soon dis- 
covered that he could terminate the episodes quite 
readily by turning on his side, usually the tet, baat 
also on the right side. or on his abdomen. A wave-like 
shock sensation, sweeping through his body from the 
feet upward, generally informed the patient that the 
attack was about to terminate. Recovery from each 
episode was complete. without any seque lac such as 
weakness. shortness of breath, mental contusion oF 
palpitation. On one occasion, however, the patient got 
out of bed just as one of his attacks was beginning 
After walking one or two steps he fell unconscious to 
the floor. He was unconscious about one minute and 
felt perfecly normal upon regaining Consciousness 
At no time were there anv convulsions or Incontinence 

Past historv revealed malaria in childhood (doubt- 
ful), pneumonia at age twenty-two years, and a briecl 
episode of “spastic colitis” associated with a period ol 
unusual emotional tension eight vears before. He had 
not been exposed to any noxious fumes or « hemicals 
He took no medications 

The family history was not contributory. Systemu 
review revealed that the patient had had a persistent 
non-productive cough for several months. He smoked 
three packs of cigarettes daily and an occasional pip» 
(He was advised to stop smoking at the initial visit 
He did so. and within two days his cough vanished 
and never proved to be a significant factor in his 
illness.) The only other detail uncovered in the 
system review was dyspnea brought on by unusual 


exertion such as playing vollev ball. or climbing three 
flights of stairs, during the preceding cight or nine 
months. None of the attacks which brought him to 
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our attention had occurred during hes usual working- 


day activities 

visit. revealed a well-developed, overwenmght (155 
inches tall) man, mtelhernt, we 
was normal, rm were ids 
minute, and bload pressure “Omen Me The skin 
discention. Lhere were fo tasers the 
thyroid was not enlarecd lunes were clear 
cardiac rhv thm regular bert 


ginal quality ana 
reveaicd phageal af 
chamber enlargement. The abdomen was wat Lives 
kidneys and could not te beers were 
masses or hernias. [he ecnitaha wer normal Newre- 


within metal 

patient Was waked tas ate thee 
appeared hes at 
the onset of his attacks. Me on inert TULL 
Wath a View te CAPRA aa ple 


was akitw a par aredenet the 
of the blush rapidly chang d tran purple to 
has ‘“ especialls at the car hae 
Simultancously, the became aml 
was no wheezing. No rales appeared in she 
acd jee “as THe aral tlhe t 
could not be However, the heart to 
heard beating rewularly at a rate of 164) per 
No murmurs appeared lhere were 
responded pertinentl to questions during the 
second intervals several umes during ite cour I bw 
neck and face were covered with ber 
were no visibly distended veins, although a diffusrh 
bloated appearance developed on the aml lace 
during the attack 

patient was admitted to the hospital on 
September 25 1958. with a tentative diagnoses of 


carcinoid tumor. The attack precipitated by manage 
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te in the lwer, gallbladder of stomach 

lhe data were obtained 
white colle, cu 
forme, 


of the 


basting blo! 


trace of 
= 


“gar wae phesphearus of 


the omg. ml: alkaline phosphatase, 
>” unite; 155 L.; potassium, 
were 5.9 100) albumen, 4.0 em 

meer od the chest. castreantestinal series. 
otal and enema of the colon 
were all within normal up to 9 
come bere cove tralities 

Piecuceardiogram showed « peaked P wave in 
lead diphasic and very low waves in all pre- 
cordial beach (Pie. | clectroencephalogram 
revealed normal pattern 

ated qualitative terete few dren indolace tie 
acd in casual and twenty -four-hour urine specimens 
were negative. One quantitative test revealed 2.4 me 
om 

In the hospital. the frequency of attacks increased to 
of twenty times bees occured not only 
while the patient was lying om his back in bed. bet 
ales while he wae sitting im a chai. Once, the patient 
when he felt an attack comune on 
while ettine in chair in bee rooen but fainted before 
he could reach the bed. The cvanotic flushing. with 
all the aweciated symptoms, could be chened at 
will bw eentle masage of the epigastrium, cither by 
the examiner of by the patient himeclt 

It was decided to explore the abciomen for car- 
cinead At the time of atran, on October 5, 


total 


1960 


lee am taken Se pte 


1958. Peaked P waves in leads uo and aVF. 
wawes Ve Ve Low T waves in V, and V« 


1958. intubation for anesthesia was very difficult be- 
cause of an unusually long epiglottis, and because the 
patient repeatedly became cyanotic and pulseless 
during the proceedings. Once intubation had been 
achiewed, the anesthesia proceeded smoothly and 
uneventiully 

Dr. Daniel Casten performed laparotomy. On 
opening the abdomen about 300 ml. of straw-colored 
fluid was noted in the peritoneal cavity. The gall- 
bladder was noted and felt edematous. A pedun- 
culated polyp of the jejunum, 5 mm. in size, was 
palpated. No other abnormalities were detected on 
thorough exploration. The gallbladder, jejunal polyp 
and appendix were removed. The gallbladder and 
appendix were reported as normal. The jejunal polyp 
was a simple benign mucous polyp. 

It became obvious immediately after operation 
that we had been misled by the effects produced by 
epigastric massage. Reconsideration of the symptom- 
atology thereupon led us to the diagnosis of a pedun- 
culated tumor of the right atrium which intermittently 
occluded the superior vena cava. This diagnosis was 
bused om: (1) intermittent attacks of cyanosis con- 
fined to the blush area; (2) termination of the attacks 
bw change of position; (3) sudden tachycardia during 
the attacks, suggestive of a rapid rise in venous pres- 
eure (Bainbridge reflex); and (4) the ascites, observed 
at laparotomy, without hepatic engorgement. It was 
postulated that during the prolonged periods of 
evanosis incident to the difficult intubation im- 
mediately prior to laparotomy, increased pressure in 
the azveos vein had resulted in exudation of fluid 
into the peritoneal cavity. 

Disquieting elements in the diagnosis of intermit- 
tent superior vena cava obstruction by an intra- 
cardiac tumor were: (1) the absence of any visible 
venous distention in the neck; (2) the absence of any 
cardiac murmurs; and (3) the role played by epi- 
gastric massage. As to the first point, we had no 
satisfactory explanation. The patient had a rather 
thick fleshy neck and this may have obscured some 
distention of the veins. The absence of any tricuspid 
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lic. 2A. ‘The posteroanterior showin? 
the right atrial area ol NON iim ation 


murmur was consistent with the absence of any 
edema of the lower extremities and with the normal 
appearance of the liver at laparotomy It was difhculs 
to imagine a tumor within the night atrium which 
could swing on a pedicle in suc h awav as to occlude 
the superior vena cava without at some ume also 
occluding the tricuspid valve However. the clinical 
evidence indicated that this was indeed the case. An 
extracardiac tumor could, of course, Cause super 
vena cava obstruction. but the intermittency of 
the symptoms, assoc iated with changes in body pos- 
tion. rendered this diagnosis highly improbable The 
role of epigastri« massage was most difhicull to ration- 
alize. A hepatojugular reflux type of mee hanism 
might be evoked. However, it was obvious at lapa- 
rotomy that there was no appreciable engorgement 
of the liver or splanchnic veins to ¢ onstitute a reservoi 
of blood which might be forced into the right atrium 
by abdominal pressure. Besides, the degree of pressure 
generally required to elicit this mechanism was not 
used. It nevertheless possible that. without 
intra-abdominal venous engorgement, and even w ith- 
out the usual amount of pressure, blood was tor ed 
from the abdomen. Perhaps the blood was loroed 
directly from the inferior vena cava into the right 
atrium in sufficient quantity and with sufficient pres- 
sure to displace a pedunculated mass toward the 
superior vena cava. This would be espec ially likely to 
occur during expiration, when the positive intra- 
thoracic pressure would momentarily impede inflow 
from the superior vena cava 

Postoperatively, on October 3 and October 4, the 
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belore (Oxvern whech had been tread we ot meat 
on the attacks preoprrativeh all was of ne avail 
was ke ining on hee in conte 
siderable diminution in the frequency of he attacks 
that il bye ssufied hard, im hee 
an attack would te precipitate «i tie 
postoperative ke which lLesteed twenty 
putting edema ol the turehead was 
This subsided a few minutes alter the attack had 
rorminated. The nieht of Ohctober 4, 
attack 


nous vein. in which he had reoenwed via a 


plasuc cannula, he made raped recovery 
he could lie in any position, he could st walk, “rain 
at in bend! tim pm withemat recurmme of 
his cwanotic flushes and ther associated svmptome 
Auscultation of his heart two ot three umes daily never 
revealed anv murmurs of two 
(Asn A protodiastols rhvthim was heard on 
the seoond and third right interepaces, in the para- 
sternal line. lasting only a few munuics 

On October 9, 1958, the venous pressure ina reehet 
antecubital vein was 135 mm. of saline solution Ihe 
Decholin® circulation time was nineteen seconds, 
ether circulation time was fifteen seconds. On Octotrt 
10 anteroposterior and lateral chest lamunography 
was performed No evidence of mediastinal of imntra- 


cardiac tumor was detected. The azygos vein wart 
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SITTING 


PULMONARY £804 SITTING 


PUL 


arciogram taken October 20, 1958. In the tricuspid area a double 
cound apparent with the patent in both the sitting and supine positions. 
(ie the wae audible as a eystolic gallop only with the patient in the 
a Nate the appearance of a presvstohe gallop rhythen at the pul- 
monary area with the patient im the eapene position. This was occasionally audi- 
ble at euch. howewer, @ eplit pulmonic second sound seemed to be 


nt 


reported te be dilated im ite antermor course through 
the at the befurcation of the trachea. 
coverivemg the mann 

Chetober 14. 1958, the patient's convalescence 
from hee Laparotomy had progressed sufficiently so that 
he could be tramierred to Mount Sinai Hospital for 
further study October 15 angiocardiography was 
performed amd « tumor of the right atrium was 
demonstrated. (Pies. ZA and 2B.) 

The eventing of October 14, 1958, was marked bw a 
ree in the patient's temperature. This was associated 
with a diffuse, tender, painful ewelling in the right 
supraclavicular fossa and the ade of the neck. 
No mawes of thrommbeaed weins could be delineated. 
Three blood cultures were taken within a thirty-six- 
hour perwa! and intensive antibiotic medication was 
imetituted The blood cultures prowed to be sterile. The 
temperature rose as high as 104°y., subsided by lysis, 
and reached normal by October 22. During this 
period the ewelling of the neck gradually regressed. 


1960 


This episode was interpreted as a localized phlebitis 
of neck veins. The absence of any filling defect in the 
superior vena cava on the angiocardiogram of Octo- 
her 15 was reassuring in indicating that there had been 
ne venous thrombosis by direct extension from the 
ri¢ht atrium to the neck. 

On October 14 the venous pressure (right ante- 
cubital) was 185 mm. in saline solution. The ether 
cireulation time was twenty-two seconds, Decholin 
circulation time 25 seconds. The blood pressure was 
100, 80 mm. Hg. 

On the evening of October 15, several hours after 
the angiocardiogram, a cardiac murmur was heard 
for the first time. This was a presystolic murmur at 
the tricuspid area, heard while the patient was in a 
sitting position. P2 was split. The following day, with 
the patient in the sitting position, a low-pitched 
presystolic rumble, followed by a short systolic puff, 
was heard, best in the third and fourth intercostal 
spaces in the left parasternal line. These murmurs 
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Vo Vs V4 Ve Ve 
Fic. 4. Electrocardiogram taken October 20, 1958. P waves which were negative 


in leads V, and V; on September 25, 1958 are now positive and peaked. Thy 
other P waves are also of greater amplitude, as are the T waves. 


were transmitted to the aortic area. When the patient 
assumed the supine position the murmurs could no 
longer be heard; instead, a systolic gallop could be 
made out in the third right interspace. In the third 
and fourth intercostal spaces, near the sternum, the 
first sound was reduplicated and followed by a lightly 
tapping second sound. (Fig. 3.) 


SUP VENA CAVA 


CORONARY, 
SINUS 


/ 


/ 


INF VENA CAVA 


Fic. 5. Right atrium opened, showing tumor in place. 
The attachment is posterior just lateral to the coronary 
sinus. 


Qn October 20. 1958. the 
showed no ant abnormalities ence tall peaked 
P waves in leads un, V >». and Vi». (bia. 4 

Surecrv was performed on October 25. 1958. The 
patient was prone throughout the operation \rors- 
thesia inclu ed with \* nticthal and 
maintained with sodium pentothal, nitrous oxide and 
Anectine.” The patient was placed on a hypohyper- 
thermia mat for maintenance of ature 
indwelling rectal thermometer gave a4 continuous 
recording of the patient temperature ( atheters 
were plac ed in the lower inferwr vena cava thremaeh 
the saphenous vein and into the aorta through thee 
brachial artery, for constant momtormng of the venous 
and arterial pressures Electrodes were placed on the 
patient s head for continucus ree ordine of the clectro- 
encephalogram. Continuous clectros ardweraphy was 
also set in operation 

A bilateral transsternal incision into the chest was 
made through the fourth intercostal space. An ineron 
was made over the left femoral artery for insertion of 
the arterial cannula. Immediately after the mb- 
spreader was inserted into the chest, the anesthe- 
siologist noted marked flattening in the clectro- 
encephalogram This was followed by disappearance 
of the arterial blood pressure. Several of these 
episodes, lasting fifteen to thirty see onds, occurred 
before the pericardium was widely opened. Alter open- 
ing the pericardium it was obvious that a larec mass 
in the right atrium was intermittently prolapsing inte 
the area of the tricuspid valve. Because of the patent's 
unstable condition, heparin (2 mg. kg. of body 
weight) was quickly given and the arterial return 
catheter was inserted into the femoral artery. Im- 
mediately thereafter laree catheters were inserted 
into the venae cavae through the right atrium. The 
patient was connected to the pump oxygenator which 


had previously been prepared and primed with fresh 
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Fee. GA. The after ite removal. The dark areas 
represent hemorrhages within the substance of the tumor. 
arrow. to an irreqular area whach the 
pechele byw whech the tumor was attached to the 
atrial wall 


bhowwd. The pump was turned on and when blood bal- 
ance between the patient and the machine was 
achieved, the right atrnum was widely opened. A 
laree. well encapsulated mass filled the atrium, 
attached by a short pedicle to the lateral wall. (Fig. 
5.) This was casily removed. The atrium was allowed 
to fill and the incision im the atrium was closed. The 
pump was then turned off 

The total perfusion time was fifteen minutes, at 
flow rates of to mil. ke. minute, with mainte- 
nance of normal arterial pressure and clectroencepha- 
loeram. Protamine (4 me ke. of body weight) 
was given to neutralize the heparin, and the chest 
was claed. The patients vital signs remained 
periectly stable following extracorporeal circulation 
and he was returned to the recovery room in excellent 
coma tron 

Convalescence proceeded quite satistactorily. 
The patient was out of bed on the fourth postopera- 
tive day. On the twelfth postoperative day the patient 
expenenced a transient of weakness. He passed 
two loose tarry stools and sustained a sharp drop in 
hemoglobin level. There were no abdominal symp- 
tom. Two units of blood restored the patient's 
hemoglobin to a satisfactory level. One week follow- 
ing the episede of tarry stools, roentgenograms of the 
gastroantestinal tract revealed no abnormalities. The 
patient was discharged from the hospital in excellent 
condition on November 14, 1958, the twenty-second 
postoperative day. He had no murmurs or arrhyth- 
mias. He returned to his usual (sedentary) occupation 
on December &, 1958 

The extirpated tumor (Figures 6A and B) was 
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Fie. 6B. The tumor bisected and laid open. The dark 


areas represent hemorrhages. 


a 


Fia. 7. Microphotograph of a representative section of the 


described by Dr. Sadao Otani as follows: The speci- 
men consisted of a well encapsulated, oval, plum-sized 
mass measuring 6 cm. in greatest diameter. The 
capsule was smooth, thin and fibrous. There was 
a defect of the capsule, approximately 1 cm. in diam- 
eter, in the center of the mass. This area appeared 
to be the site of the attachment to the endocardium. 
Section of the mass revealed it to be composed of a 
soft, tanmish vellow eelatinous tissue with scattered 
hemorrhagic areas. On microscopic examination 
(Fie. 7) the tumor was found to consist of clongated 
spindle-shaped fibroblast-like cells in a mucoid 
matrix. Star-shaped cells were occasionally seen 
The cellularity differed in different locations. Arteries 
of varving size were evenly distributed throughout 
the tumor. The larger arteries showed a conspicu- 
ously hypertrophic muscular wall. Scattered foci of 
hemorrhage and iron pigment deposition were seen. 


COMMENTS 


The available case reports of intracavitary 
myxomas of the heart have been reviewed with 
the aim of selecting from them a group of find- 
ings which might suggest the correct diagnosis 
at an early stage. Since angiocardiography will 
establish the diagnosis with very little risk to the 
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patient, a clear concept of the early manifesta- 
tions may spare future patients many months 
or vears of disability prior to definitive surgery. 

In some cases |3,6) the earliest manifestations 
of left atrial myxoma have been cerebral or 
peripheral embolization: u is probable that 
pulmonary embolization from right atrial 
myxoma will eventually be reported as a pri- 
mary manifestation. Grand mal seizures may 
occur, without any residual paralyses. These 
events may direct attention to the heart only 
when there are associated cardiac findings 
Murmurs may appear to suggest rheumati 
heart disease, but a history of rheumatic fever 
or of antecedent cardiac abnormalities ts lacking. 
In this connection, it is important to remember 
that isolated tricuspid stenosis is rare in rheu- 
matic heart disease and should of itself suggest 
right atrial tumor. Also, embolization in rheu- 
matic heart disease is unusual without auricular 
fibrillation. Subacute bacterial endocarditis 
may be suggested by the cardiac murmurs, 
embolic phenomena and the mild fever which 
has been reported in some cases of left atrial 
myxoma. However, the blood cultures are 
negative, there is absence of 
anemia and petechiae, and the auscultators 
findings are variable (as will be discussed 
subsequently). 

Intracardiac tumors may be too small to 
cause symptoms |/7,20|. When the tumor has 
attained sufficient size to impede the flow of 
blood into one of the atria, or from one of the 
atria into a ventricle, and yet is small enough to 
move readily on its pedicle, the earliest localiz- 
ing manifestations are likely to occur. These will 
depend on the location, the degree and the 
duration of the mechanical obstruction. The 
patient may seek medical advice because of 
syncope, or because of episodes of unaccustomed 
dyspnea not necessarily related to exertion, o1 
because of episodic palpitation occurring with 
air hunger, weakness and faintness. Any of these 
symptoms should evoke inquiry concerning 
their relation to changes in body position. The 
patient may make this correlation as part of his 
presenting complaint. For example, he may be 
dyspneic when sitting and relieved when recum- 
bent or, as in our case, subject to attacks of 
air hunger, cyanosis, palpitation and weakness 
while in a supine position, and relieved when in a 
prone position. Also, an episode of dyspnea, 
wheezing, cough and weakness may be precipi- 
tated by bending over to tie a shoelace. 


splenomegaly, 
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Unlike the usual situation in progressive 
valvular or myocardial discasc, severe symptoms 
of acute cardiac disorder may alternate with 
prolonged periods of apparent good health 
Indeed, the absence of albnormal physical find- 
ings may cast doultt on the organic origin of 
the patients complaints. However, if the patient 
is Observed during one of the crises which has 
umpelled him to seck medical help, all such 
doubt will be dissipated. The patient is dyspneic, 
cyanotic and prostrate. If the tumor is in the left 
atrium there ts a cough, and rales are heard in 
the lungs: expiratory wheezine usually are 
present, and occur. If the 
tumor is in the right atrium the lungs are clear, 


hemoptysis may 


despite air hunger; cvanosis of the head is of a 
blue-black quality, especially noticeable in the 
up of the nose and the car lobes In left atrial 
tumor, cross venous may 
served in the neck. This sien mav also be mani- 
lest in riaht atrial tumor, but on this condition 
is more likely that the neck, lace and eves will 
be diffusely engorged. Pittine edema of the fore- 
head occurs as a t(ransicni phenomenon eariv in 
the course of right atrial myxoma: in Cases of 
left atrial myxoma it occurs as part of the general 
picture of cardiac decompensation. The pa- 
blood pressure, if taken during an asymp- 
tomatic interval, isin the low normal ranec, with 
a reduced pulse pressure, for example, 110) 80 
mm. He or 95) 70 mm. He. However, during the 
attack it is at shock levels or altogether unol>- 
tainable and associated with syncope. The 
extremities are cold and clammy, and the face 
and neck may be covered with profuse perspira- 
uion. An anginal type of pain may be present 
Auscultation of the heart discloses a tachy- 
cardia with normal sinus rhythm 
no murmurs (as in our case, |2/,22 
are heard during carly attacks they are to be 
expected in later ones as the tumor enlarges by 
growth or due to hemorrhage within its sulb- 
stance. In cases of left atrial myxoma the usual 
finding is a presystolic apical rumble. A thrill ts 
often present. There may be a diastolic crescendo 
murmur or a late diastolic murmur with no 
presystolic component. The of an 
opening snap may be helpful in differentiating 
these murmurs from the sounds produced by 
stenotic valvular disease. However, a distinct 
opening snap may occur |/6). No diastolic mur- 
murs may be heard, only an apical systolic 
murmur. The first mitral sound is frequently 
reduplicated and P2 is usually accentuated. In 


Phere mav be 
but al none 


alwence 


AMLEBICAN yor RNAL OF MEDICINE 


Right Atrial Myxoma— Ashman et al. 495 


cases of right atrial myxoma similar murmurs 
and reduplication of M1 are heard in the tri- 
cuspid areca. The characteristic feature of all 
these murmurs awociated with intracavitary 
myxomas is their variability. They change or 
disappear and recur from day to day for no ap- 
parent reason, or depending on the position of 
the patient. A frequent finding is a presystolic 
rumble which disappears and is replaced by a 
volt systolic apical murmur when the patient 
alters his position. Because different observers 
may report diverse auscultatory findings at 
diflerent times, it is helpful to document the 
varialnlity of the murmurs with phonocardio- 
crams. The alxence of an opening snap may 
thus also be confirmed. 

Ihe venous pressure is generally clevated. 
In the wolated superior vena cava obstruction 
presented by our patient, it is probable that the 
venous pressure in the arms would have been 
significantly different from that in the lees. How- 
ever, this investigation was not made. 

Ihe arm-to-tongue circulation time is in- 
creased. In our patient the entire increase in 
circulation tame occurred im the arm-to-lung 
component; the lung-to-ton@ue fraction was, in 
fact, lew than normal. Whether this is a dis- 
characteristic of n@ht atrial tumor, 
as opposed to left, is not apparent from available 
evidence 

Van Buchem et al. | 7,22), in a study of a case 
of left atrial myxoma, found that “strikingly 
powerful pulsations of the oevophagus may occur 
svnchronously with ventricular contractions at 
the level of the left atrium.” This was demon- 
strated by fluoroscopy and recorded by kymog- 
raphy. To produce this sien the tumor would 
have to be of considerable size and of firm 
consistency. This phenomenon is absent in 
enlargement of the left atrium due to mitral 
stenosis. The fact that Van Buchem's patient 
had no murmurs at the time this sign was 
demonstrated suggests that it may have value 
carly in the course of the discase. 

On x-ray examination of the chest two other 
findings may contribute to the differential 
diagnosis of primary intracavitary tumors of the 
heart. First, in cases clinically suggestive of 
mitral stenosis, the degree of dyspnea is strikingly 
disproportionate to the enlargement of the left 
atrium. Second, in cases of n@ht atrial myxoma, 
clinically suggestive of tricuspid stenosis, the 
lunes are remarkably free of vascular cneoreec- 
ment even with advanced evidence of right 
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heart failure. Otherwise, the roentgenographic 
findings are not distinctive. The heart may be of 
normal size and configuration, despite severe 
symptoms or, various chamber enlargements 
and straightening of the left border of the heart, 
consistent with right or left heart failure, may be 
present. Congestive changes will appear in the 
lunes if left heart failure exists. 

The electrocardiogram may be normal. 
When changes do occur, they are not specific. 
Increased amplitude, peaking and notching of 
the P waves in lead ut are the most frequent 
abnormalities. Similar P wave changes occur in 
lead tm and the precordial leads on the right 
side of the heart. Tumors of the left atrium 
generally are associated with electrocardio- 
graphic changes indicative of right ventricular 
hypertrophy. A tumor of the right atrium may 
also be associated with electrocardiographic 
signs of right ventricular hypertrophy | 7/4). How- 
ever, in our case and the one reported by Lyons 
et al. [8] the only significant changes appeared in 
the P waves. In the latter case, QS waves in V, 
and V. were also present. It is possible that 
the “huge right atrium” displaced the right 
ventricle downward so that the precordial 
electrode was really exploring the cavity of the 
heart, thus producing the negative waves. Such 
a finding might be anticipated in future cases 
of right atrial myxoma. 

Cardiac catheterization is not of definitive 
value in the diagnosis of primary intracavitary 
turmor of the heart. If this diagnosis has already 
been suggested as a possibility on the basis of 
signs and symptoms such as we have discussed, it 
would probably be wiser to spare the patient the 
additional hazard of cardiac catheterization and 
proceed directly to angiocardiography. How- 
ever, in an ill defined case of heart disease, 
cardiac catheterization studies may contribute 
appreciably toward the final solution. When an 
elevated pressure ts found in the right atrium, 
and normal pressures exist in the right ventricle 
and pulmonary artery, this would indicate 
atrioventricular obstruction at the tricuspid 
valve |4,/4). If, as pointed out by Bahnson and 
Newman [4], the atrial pressure shows its lowest 
dip just prior to ventricular contraction, this 
would argue against tricuspid stenosis and sug- 
gest “some valve mechanism which was tem- 
porarily relieved between auricular and ventri- 
cular contraction.”’ In one case of left atrial 
myxoma |22) increased pressure in the right ven- 
tricle and pulmonary artery, Consistent with mi- 
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tral stenosis, suggested the correct diagnosis by 
virtue of the fact that no murmurs were present. 

Malm et al. [/7! refer to three subjects ex- 
plored for atrial tumor on the basis of diagnosis 
by angiocardiography, in which no tumor was 
found at operation. This experience appears to 
be exceptional. Short of surgical exploration, 
angiocardiography is the most reliable means ol 
establishing the diagnosis of intracavitary tumor 
of the heart. Furthermore, this technic reveals 
the size and location of the tumor, and may 
vield clues to the site of its attachment to the 
atrial wall. 

Once heart failure develops as a resu!. of intra- 
atrial tumor it usually follows a rapidly progres- 
sive course. It is characteristically refractory to 
the usual treatment with diuretics, digitalis, 
oxygen and bed rest. In fact, it is this very lack of 
response which may suggest the correct diag- 
nosis for the first time. Sudden death ts common, 
most often precipitated by complete atrio- 
ventricular occlusion: sometimes by pulmonary, 
cerebral or multiple peripheral emboli. 

It is noteworthy that attempts to remove 
intracardiac tumors by closed methods have all 
resulted in failure. It was not unul the use ol 
hypothermia and extracorporeal circulation 
technics allowed direct vision surgery that 
successes were achieved. Blind removal of these 
tumors, either intentionally or when discovered 
accidentally at the time of mitral surgery, ts 
fraught with the dangers of bleeding, incompicte 
removal, or dislodgement of tumor particles. 
With the great improvement, in the past few 
years, of open methods, these benign intra- 
cardiac tumors can be more easily and safely 
removed. 

SUMMARY 


A case of right atrial myxoma is reported 
which was diagnosed clinically, proved by 
angiocardiography, and successfully removed by 
open heart surgery. The clinical manifestations 
of benign left and right atrial tumors are 
reviewed. 
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Remission of Graves’ Disease Following 
Radiotherapy of a Pituitary Neoplasm’ 


Joserun W. end Donato A. Horus, 
New York. New York 


EVERAL theories, cach supported by some 
S expernmental evidence, have been advanced 
to explain the as yet olscure pathogenesis of 
(Csraves’ disease. Since thyroid function normally 
is regulated by the pituitary gland via the 
thyroid-stimulating hormone (TSH), these the- 
ories have unplicated cither the pituitary gland 
or the thyroid itself as the locus of the primary 
abnormality responsible for the disease | /-4). 

A patient with Graves’ disease has recently 
been observed in whom an expanding lesion of 
the pituitary cland was also present. Evidence 
was obtained to suegest that the hyperthyroidism 
of this patient was related to the pituitary 
neoplasm. The possible relevance of this case 
to the etroloes ol Csraves disease general 
prompted the following report. 


(ASE BMEPORT 


\ fiftv-ome vear old Rumanian-born white house- 
wile was adautied to the ( olumbia-Presby terian 
Medical Center in October 195° with a chief com- 
plaint of unilateral exophthalmeos of four months 
duration. Except for a labile hypertension known to 
le present lor ax vears, she had been if good health 
until four months prior to admussion, when she noticed 
that her right eve had become more prominent than 
the left. She consulted a physician who clicited a 
history af werghet lows cof pounds over the prec eding 
nine-month period, aweciated with an excellent 
appetite Iwo months later, her basal metabolic rate 
was determined to be plus 28 per cent; a skull roent- 
ecnogram, taken at this time because of the persistent 
exophthalmos, showed an enlarged sella turcica. A 
visual field examination was normal. Exophthalmom- 
eter measurements were reported as 19 mm. in cach 
eve. 

In the two months prior to admission, the patient 
noticed intolerance to heat, increased perspiration and 
increased emotional lability. Menses had ceased 
spontancously fifteen months previously. There was no 
family history for thyroid disease 


Physical examination showed a blood pressure of 
170, 90 mm. Hg, pulse rate of 88 per minute and a 
weight of 160 pounds. The skin was warm and slightly 
moist; no finger tremor was present. The right 
palpebral fissure was greater than the left; the right 
eve appeared proptotic and lid lag was present in this 
eve. Neither weakness of conversion nor conjunctival 
suffusion was noted; the fundi were normal. The 
thyroid gland was only questionably enlarged to 
palpation, but a bruit was heard over the gland by one 
observer, and a substernal extension of the thyroid 
could be palpated, rising from beneath the sternum 
upon swallowing. Colorless striae were noted over the 
abdomen. Ihe physical examination was otherwise 
within normal limits. There were no manifestations of 
acromegaly. 

Laboratory studies revealed a normal sedimenta- 
tion rate, hemogram and urinalvsis. Radioactive I'* 
uptake at twenty-four hours was 55 per cent; follow- 
ing a seven-day course of triiodothyronine (50 ug. per 
day), a repeat I'*' uptake was 54 per cent. Other 
thyroid function studies included a basal metabolic 
rate of plus 10 per cent, a protein-bound iodine of 
5.9 ua. per cent and a cholesterol of 187 mg. per cent. 

Determinations of blood sugar, serum calcium and 
phosphorus were within normal limits. Skull roent- 
eenograms showed enlargement of the sella turcica, 
including a depressed floor, suggestive of an expand- 
ing lesion of the pituitary gland. (Fig. 1.) Roentgeno- 
grams of the chest, spine and hands were within nor- 
mal limits. An intravenous ACTH test was performed, 
with a pre-ACTH plasma hydrocortisone concentra- 
tion of 23 we. per cent, rising to a post-ACTH level of 
48 we. per cent, both values being considered to be in 
the normal range for this laboratory. 

The presence of an expanding pituitary lesion in a 
patient with Graves disease led to speculation con- 
cerning the possible etiological role of the former con- 
dition with respect to the latter. Accordingly, it was 
elected to treat the pituitary tumor with radiation, 
and to observe the patient closely for evidence of 
remission of her thyroid disease. No therapy for the 
hyperthyroidism was administered other than the 
course of radiation to the pituitary gland, which 


* From the Departments of Medicine, and Obstetrics and Gynecology, College of Physicians and Surgeons, Columbia 
University, and the Presbyterian Hospital, New York, New York. 
t Fellow of the National Foundation, 1957-1959. 
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Fic. 1. Lateral roentgenogram of the skull. Note depres- 
sion and duplication of the floor of the sella turcica and 
partial erosion of the posterior clinoid processes, strongly 
suggesting the presence of an intrasellar cxpanding 


lesion. 


consisted of a tumor dose of 3,560 r delivered through 
three well shielded ports over a five-week period 

Three months following completion of the course 
of radiotherapy, the patient had gained 18 pounds 
and no longer had complaints referable to emotional 
instability, heat intolerance or excessive perspiration 
The unilateral proptosis had remained static. Repeti- 
tion of the thyroid function tests revealed a radioactive 
I'*! uptake of 32 per cent at twenty-four hours, basal 
metabolic rate of plus 1 per cent, protein-bound 
iodine of 8.5 wg. per cent and serum cholesterol of 
229 mg. per cent. Four months after radiation, the 
protein-bound iodine had fallen to 7.9 we. per cent 
and seven months after radiotherapy it was 6.5 yg. 
per cent, a value well within the normal range.” 


COMMENTS 

This patient presented a fairly typical picture 
of exophthalmic goiter, with symptoms and 
signs characteristic of the disease. The thyroid 
function tests confirmed the diagnosis, increased 
protein-bound iodine, basal metabolic rate and 
radioiodine uptake all being present. The latter 
test remained in the elevated range following 
triiodothyronine administration; the failure ol 
large doses of thyroid extract or truodothyronine 
to suppress radioiodine uptake is character- 


*Serum TSH assays, kindly performed by Dr. S. A. 
D’ Angelo, using the stasis tadpole technic |5), revealed a 
preradiation level of 1.8 U.S.P. milliunits per cc., falling 
to a postradiation concentration of 0.7 U.S.P. milliunits 
per cc. These two TSH concentrations are significantly 
different; both values are greater than 0.4 U.S.P. milli- 
units per cc., the upper limit of normal with this technic. 
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istically present in patients with Graves’ div 
case 

Convincing clinical remission of the patient's 
hyperthyroidism occurred following radiother- 
apy to the pituitary gland. The thyroid function 
tests also returned to the normal range. While 
the possibility cannot be excluded that thir 
reasonable to attribute the remission to the 
pituitary radiation, in view of the temporal 
association between treatment and clinical 
improvement. 

The markedly clevated scrum TSH concen- 
tration (as determined by the D’ Angelo techni 
priot to radiation supports the thesis that the 
pituitary neoplasm Was composed al functional 
tssuc, actively secreting almormall ereat 
quantities of TSH. Stimulation of the thyroid 
gland CACECSSIVG «ol Ishi 
produced the thyrotoxicosis manifested by this 
patient, since it has been shown that admunistra- 
tion of TSH to experimental animals and to 
normal human sulyects will produce a svndrome 
very similar to hyperthyroidism. The sharp fall 
in scrum [TSH to near normal levels in the pa- 
vient following pituitary radiation could reason- 
ably account for the ensuing clinical and labora- 
tory remission of the hyperthyroidism. The 
fall in scrum TSH levels may also account for 
the rapidity with which the radioiodine uptake 
returned to normal. On the other hand, the 
protein-bound jsodine returned to the normal 
range much more gradually 

Review of the literature reveals only a single 
report, by Hermann 4 .ola patient sumilar to the 
one presented here. This puaticnt had severe 
inlateral exophthalmos, mild but unequivocal 
hyperthyroidism, and radiological evidence of an 
intrascllar tumor 
lowed by gradual unproverment of the exoph- 
thalmos and remission of the hyperthvroimdim 
A patient reported by Werner and Stewart (4 
may be related to the present Case This patient 
had hyperthyroidism unassociated with ophthal- 
mologic complications and a chromophobe 
adenoma which was discovercd at autopss 
Along with other interpretations, the authors 
discussed the possibility that the pituitary tumor 
may have produced large amounts of TSH and 
thereby caused the patient's thyrotoxicous 

The occasional association of hyperthyroidism 
and acromegaly has been known lor many years 
|10,11\, and has been considered evidence of 


TSH elaboration by the growth hormonc-pro- 


Pituitars radiation was 
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ducing adenomas. D’Aneclo ct al. [5|) measured 
«rum ISH levels in three patients with acro- 
mecaly and found these to be considerably 
higher than normal values. Remission of 
hyperthyroidism occurring in patients with 
acromedaly has been reported following 
rachation of hy sectomy | 
Other evidence exists suegesting that pituitary 
may occasionally secrete excessive amounts 
of TSH. Furth has produced thvrotropin-secret- 
ing pituitary tumors in mice by treating the 
animals with laree doses of radioiodine; these 
tumors are Composed of cells which appear to be 
chromopholwc on routine stamimeg, but which 
are shown to contam @ranules when stained by 
the periodic acid-Schiff technic | /2). Russheld et 
al. have studied a large number of pituitary 
patients with acromedals and also 
patients with “chromeophole” adenomas 
13. Both eroups of pituitaries contained Schiff- 
positive cranules: clincal and or pathological 
evidence im both @roups of patients supported the 
comcept that the majority of these turmors were 
functional, producing one or more of the pitui- 
tary trophic hormones 
[he vast majority of patients with Graves 
disease present no radiologic manifestation 7 | 
pituitary abnormalitv. However, there is evi- 
dence sugeesting a posible ctiological role tor 
the pitulttary gland in exophthalmic § gontter. 
Vibeausx-Pernet et al. reported on a patient with 
vere hyperthyroidism and exophthalmes in 
whom by pophysectomy was followed by striking 
remssion of both conditions | /7). Success in the 
treatment of thyrotoxicosis by radiotherapy of 
the pituitary cland has been reported in two 
patients by Hermann (4), in ten patients by 
(sedda and Lindgren and in twenty-three 
patients by Thompson and Thompson | /6). 
Laxophthalmeos has been successfully treated by 
hyvpophvsectomy transection of the 
pituitary stalk (§/7,/8| and pituitary radiation 
4, /5,79). These reports must be viewed with the 
unportant qualhecation that the various treat- 
ments employed may have affected hypothalmic 
centers as well as the pituitary gland itself. 
Attempts have been made to detect clevated 
ISH concentrations in the body fluids of pa- 
tients with Graves’ disease. The results have 
heen variable and inconclusive, as noted in a 
recent review of the subject [2/). The recent 
demonstration by Adams and Purves |2)) of an 
“abnormal” TSH circulating in the blood of 
such patients has been confirmed |2/) and may 
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provide the long postulated link between the 
pituitary and thyroid elands in Graves’ disease. 

Coexistent thyrotoxicosis and panhypopitui- 
tarismm in the same patient would cast serious 
doubt on the pituitary gland as a primary or 
even accessory factor in Graves’ disease. Two 
patients with hyperthyroidism and presumed 
pituitary hypofunction have been reported 
recently, but convincing clinical manifestations 
of hypopituitarism were not present in either 
case. The patient of Werner and Stewart, men- 
tioned previously, had a chromophobe adenoma 
replacing approximately 95 per cent of her 
normal anterior pituitary tissue [9|. However, 
this turmor, or the remaining 5 per cent of nor- 
mal gland, conceivably could have been a source 
of increased amounts of normal or abnormal 
TSH; this patient would then be a close replica- 
tion of the case reported here. Fajans’ patient, 
who was presented as a case of postpartum 
necrosis of the pituitary gland, is a questionable 
example of panhypopituitarism insofar as her 
menses reappeared when she returned to a 
euthyroid state and she excreted pituitary 
gonadotropins intermittently [22). In many 
respects her clinical picture suggests anorexia 
nervosa with coincident thyrotoxicosis, rather 
than panhypopituitarism. 

The reported patient probably represents a 
case of thvrotoxicosis with non-infiltrative 
exophthalmos to which a definite etiology can be 
ascribed, 1.c., a pituitary tumor producing exces- 
sive amounts of TSH. Extrapolations from this 
case to the etiology of Graves’ disease in general 
are unwarranted and unwise. 


CONCLUSION 


A fifty-one year old woman with thyrotoxicosis 
and unilateral exophthalmos is reported in 
whom an expanding lesion of the pituitary gland 
was also present. Following a course of radio- 
therapy directed to the pituitary lesion, remis- 
sion of the hyperthyroidism occurred, although 
no other antithyroid measures were employed. 
It is postulated that the pituitary tumor in this 
patient produced excessive quantities of TSH 
and so was directly responsible for the patient's 
thyrotoxicosis. 
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The first specific aldosterone-blocking agent... 


ALDACTONE 


effectively eatends the medical control of edema or ascites. 


It introduces a new therapeutic principle in the treatment of... 


CONGESTIVE HEART FAILURE - 


HEPATIC CIRRHOSIS 


THE NEPHROTIC SYNDROME - IDIOPATHIC EDEMA 


ALDACTONE introduces a new ciass of therapeutic 
agent, the aldosterone-blocking agent providing: 


satisfactory relic] of resistant or advanced 
edema even when all other agents, alone or in 
combination, are ineflective or are only partially 
effective. 


A New Order of Therapeutic Activity 

ALDACTONE acts by blocking the effect of aldo- 
sterone, the principal mineralocorticoid governing 
the reabsorption of sodium and water in the distal 
segment of the renal tubules. 

By so doing Aldactone establishes a fundamen- 
tally new and effective approach to the control of 
edema or ascites, including edema resistant or un- 
responsive to conventional diuretic agents. 

Further, because of its different site and mode 
of action in the renal tubules, Aldactone has a true, 
highly valuable synergistic activity when used with 
a mercurial or thiazide diuretic. 


What Physicians May Expect of Aldactone 


It is fully expected that Aldactone will change 
present medical concepts of the therapeutic limita- 
tions of managing edema. Many patients living in 
a greater or lesser state of edematous invalidism 
can now be edema-iree. To others, gravely ill, 
Aldactone will be life-saving. 


When used alone, Aldactone will produce a sat- 
isfactory diuresis in about half of those patients 
whose edema is resistant to conventional diuretic 
agents. 

When Aldactone is used in a comprehensive 
therapeutic regimen, which includes a mercurial 
or a thiazide diuretic, a satisfactory diuresis and 
relief of edema may be expected in approximately 
&5 per cent of edematous patients who would not 
otherwise respond. 


posace: For most adult patients the optimal dos- 
age of Aldactone, brand of spironolactone, is 100 
mg. four times daily. Aldactone should be admin- 
istered for at least four or five days before apprais- 
ing the initial response, since the onset of thera- 
peutic effect is gradual when it is used alone. 
Aldactone manifests accelerated activity with 
greater response as early as the first and second 
days when used in combination with a mercurial 
or thiazide diuretic. 


suppLiep: Aldactone is supplied as compression- 
coated yellow tablets of 100 mg. 


6. 0. SEARLE « co. 


Chicago 8O, Iilinois 
Research in the Service of Medicine 
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WHET STOM. VCH ULCERS 


DIAGNOSIS 


GAINS 
PEPTIC 29 9 | 
GASTRIC 56 33 10 
DUODENAL 256 39 175 33 ° 
PYLORIC 4 ? 
| 
TOTAL 366 60 238 54 14 
16% 65% 5% 4% 


Summary of investigators reports. 


81% MARKED IMPROVEMENT REPORTED 


INDICATIONS— 


duodenal and gastric ulcer 
gastritis 

colitis 

spastic and irritable colon 
gastric hypermotility 
esophageal spasm 


proven relief of pain, spasm and nervous 
tension without the side effects of 
belladonna, bromides or barbiturates 


intestinal colic 


functional diarrhea 
G. 1. symptoms of anxiety states 


Wa 


NOW-—2 FORMS 

for adjustability of dosage 
Milpath - 400— Yellow, scored tablets 
of 400 mg. meprobamate and 25 mg. 


tridihexethyl chlonde (formerly supphed 
as the iodide). Bottle of 50 


Dosage: | tablet ti.d. at mealtume and 2 
at bedtime. 


Milpath - 200— Yellow, coated tablets 
of 200 mg. meprobamate and 25 mg. tnd:- 
hexethy! chlonde. Bottle of 50. 


Dosage: | or 2 tablets t1.d. at mealume 
and 2 at bedtime. 


®Miltown + anticholinergic 


WALLACE LABORATORIES New NS. 


MARKED 
TOTAL IMPROVEMENT MARKED ~O 
| WITH X-RAY IMPROVEMENT =§=5|6s_ 


inement in rauwolha alkaloid therapy 


purified alkaloid of rawwolfha... lessens the 
frequency and/or severity of these reserpine 

side efhects: 

mental depression bradycardia sedation weakness 

* gastrointestinal effects 


G 


moder 


Jor better management o 


ypertension 


useful alone for gradual, sustained lowering of blood 
pressure in mild to moderate labile hypertension 


useful as an adjunct to other antihypertensive agents, 
permitting their use in lower, better tolerated dosage 


Professsonal infor mation available on request 


PP Cree Co MY. Pfizer Science for the world’s well-being™ 
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CONSCIOUSNESS FROM... 


hepatic coma 


associated with high blood ammonia levels 


GLUTAVENE» 
& 


GLUTAVENE-K-» 


For the treatment of coma and other enceph- 

hep alopathies in certain liver diseases associated 
with high blood ammonia levels, Glutavene 


supplies monosodium i-glutamate and Giuta- 
vene-K supplies monosodium and monopotas- 
sium i-glutamate. These agents reduce ammo- 
nia blood levels through amidation, a reaction 
between glutamate and ammonia to form glu- 
tamigg Ric substance’? 

100 pounds or 
(25 gram) viel ere 


69 water 
Guring @ 4 how 
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be ped of with by 


OF the re ports published on 
bry never has 
the combyuned cure and improvement 
rate been recorded as less than SO 
per cone and im two reports” * 
the rate has exceeded 9O pet cone. 


Secreman by drocortieone effective 
im virtually all types of common 

cle and. prart re ular. nm 

cc zemuatized lessons and those 
characterized by bacterial of fungous 


Available in both cream and 
omement forms, Secrosan 

x coptable to the putrene 
virtually devord of sensitizing oF 
propertics. 
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antispasmodic sedative 


quiets “nervous,” spastic stomachs—with the efficient 
sedation of BUTISOL SODIUM® butabarbital sodium 

15 mg. and the antispasmodic effect of natural extract of 
belladonna 15 mg. (per tablet or 5 cc.) 


BUTIBEL TABLETS / ELIXIR, 
PRESTABS*® BUTIBEL R-A 


McNEIL LABORATORIES, INC. 
PHILADELPHIA 32, PA. 
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announcing a new class of drug / the first analgomylaxcant 


analexin 


a single chemical that is both a general non-narcotic 
analgesic and an effective muscle relaxant 


IDH 


é 


therefore...in pain... 

where pain makes tension 
and tension makes pain... 
analexin stops both effectively 


4k Analexin is a new synthetic chemical (phenyramidol 


hydrochloride) that inherently possesses within one mo- 


& Although the analgesic potency of one tablet is clin- 
ically equivalent to one grain of codeine, Analexin is not 
narcotic or narcotic related. it is not habituating and tol- 
erance to the drug has aot been noted. Muscle relaxant 
action is comparable to the most potent muscle relaxants 
available for oral use. The total effect is “analgomylaxa- 
tion’—a new advance for the relief of pain. 
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HCl 


The full chemical name for phenyramidol is 2-( Phydroxy- 
is unrelated 
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analexin provides 
effective relief 
of the total 


pain experience... 


J The end result of pain, regardless of its origin, is dis- 
comfort or suffering paralleled by muscle tension. Thus 
muscle tension may play a fundamental role in the total 
pain experience even though it does not initiate the pain. 
Employment of a single agent that produces two distinct 
but associated physiologic responses has obvious advan- 
tages, for relief of the total pain experience is better 
accomplished by the integrated action of phenyramidol 
which acts on both pain centers and muscle to produce 


with remarkably 
few side effects 


& Side effects such as sedation, euphoria, mental con- 
fusion and depression, sometimes associated with inter- 
neuronal blocking and certain analgesic agents have not 
been noted with Analexin. incidence of reactions is low 
and those reactions that occasionally occur (such as gas- 
tric irritation and pruritus) are of a mild and transient 


analgesic and relieve muscle tension simultaneously. 


results with 
analexin in 
clinical trials 


Batterman, Grossman and Mouratoff’ compared 
Analexin with aspirin, sodium salicylate and a placebo 
in a series of 195 patients with various painful conditions. 
The authors concluded: 
“Not only is satisfactory relief of painful states achieved 
in the majority of patients regardless of eticlogy and 
duration of pain, but there is also no evidence sugges- 
tive of cumulative toxicity. Furthermore, in contrast to 
codeine and meperidine, the likelihood of untoward 
reactions occurring in ambulant patients is not high. 
This is a decided advantage since the control of pain 
in the ambuloant patient with chronic pain is a major 
clinical problem*’ 
“Phenyramidol (Analexin), with therapeutic doses is 
not only safe for chronic administration, but also to 
date we have noted no adverse effect upon the cardio- 
vascular, gastrointestinal, respiratory, kidney, liver or 
central nervous systems.’ 
Wainer" reported a series of 200 cases treated with 
phenyramidol for various painful conditions. in fifty of 
these patients who had dysmenorrhea, he saw excellent 
results in 40, good results in 5 and poor results in 5. 
Further examination in 4 cases not responding revealed 
presence of organic pathology. A second group of 50 
cases with headache and associated tension 
reports the use of phenyramidol to replace codeine for 
postpartum pain and describes 100 cases wherein a 
combination of phenyramidol with cluminem aspirin 
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more results 
with analexin in 
clinical trials 


4 In another series of dysmenorrhea cases, Bader’ 
compiled data on 20 employees of a telephone company 
who required '2 to 2 days off from work every month 
regardless of prior therapy employed. Sctisfactory re- 
sults were achieved in 15 out of 20 and a fair response in 
the remaining five. All were able to remain on the job 
although relief was not complete in the latter cases. 

treated 32 patients with phenyramidol mostly 
for musculoskeletal disorders and had good or very good 
results in 15, fair results in 14 and poor or inconclusive 
results in 2 patients. Cohen’ used phenyramido! together 
with aspirin in 15 patients with such conditions as sciatic 
pain, osteoarthritis, anterior chest wall syndrome, etc. and 
got outstanding relief in 80 per cent. Gilbert’’ reported 
thot 15 patients with nonspecific headache had excellent 
relief in a matter of minutes with phenyramidol, and in 8 
cases of dry socket pain Bruno’ reports immediate relief 
in six cases and good results later in the other two after 
sockets were curetted under local anesthesia. Stern’’ 
reported on 40 ambulatory cases with a variety of pain- 
ful conditions and saw good relief in 32 patients and 
poor in 8. Results were best in acute sacroiliac pain, myo- 
sitis, muscle spasm, fractures, pleurisy and neuritis. Ten 
of 13 patients with osteoarthritis responded very well and 
are continuing on phenyramidol therapy. esster 


analexin (phenyromido!) 
for relief of pain and muscle tension in: 


epigastric distress 
(pylorospasms, gastritis, duodenal vicer, cholecystitis) 
inary conditions 


analexin-AF (phenyromido! with aluminum aspirin) 
for relief of pain and muscle tension also 


involving inflammatory processes and/or fever, as in: 


analexin: for relieving pain and/or muscle tension, one or two 
tablets every 4 hours. in dysmenorrhea, two tablets initiclly then 
one tablet every 2 to 4 hours as needed. 


| 
osteoarthritis 
(flatulence, colic) 
tendinitis 
do 
analexin-AF: 
every 3 OF as 
Su 
analexin-AF tablets — Each tablet contains 100 mg. of 
Pree. 18:1694, 2. Gray, A. B. ; 


7 
eae eee see 
| | | ae 
we 
| 
go 
| | | 


than just 


| 


ointment 


also provides 
unsaturated fatty acids as wel! as the vitamins A and D (of high grade 
Norwegian cod liver oil) — essential to skin health and integrity 


and ingredients that are emollient, lubricant, gently astringent, protective, 
and aid tissue repair (zinc oxide, talcum, petrolatum and lanolin) 


in @ smooth creamy ointment so processed that one application of Desitin 
soothes, protects, and promotes healing for hours in... 


diaper rash 


wounds 
burns 


ulcers 


(decubitus, diabetic, varicose) 


intertrigo 


. DESITIN CHEMICAL COMPANY 
812 Branch Avenue, Providence 4, R. |. 
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High-Speed ...... DEPENDABLE 
PRESSURE STEAM STERILIZATION 


AMERICAN STERILIZER 
6 - 
13-R PORTABLE DYNACLAvVe 


® The low cost, high performing 
American 613-R Dynaclave assures 
positive sterilization with pressure 
steam at 250°F. or 270° F. It is fast, 
reaching 270° F. in approximatcly 
seven minutes. 

Operation is fully automatic with 
selective sterilizing cycles from 3 to 
60 minutes. Cools and dries instru- 
ments or supplies by exhausting 


steam and residual water back into 
water reservoir — NOT into room. 

The 613-R, with greater capacity, 
accommodates three large trays 
13"). Handsome, all stainiess 
stec! construction is durable and 
easy to clean. Other features include 
a Safety-Lock Door, Adjustable 
Thermostat and Accurate Tempera- 
ture Gauge. Automatically burn-out 
proof, 


See your authorized American Sterilizer dealer 
or write for Bulletin DC-4]0. 


AMERICAN 


STERILIZER 


IN CANADA. Tre Amercoe 
Compory of Conode 
Brompton. Ortorve 
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How to win Tastefully tailored to the antibiotic needs of 
pediatric patients 
little friends | : ‘ 


and influence 


oxytetracycline with glucosamine 


recovery Delicious in taste: the appealing flavor of sweet, fresh fruit 
Decisive in action: the well-tolerated broad-spectrum efficacy 
of Terramycin” with glucosamine 
Preconstituted for uniform potency, efficacy, and taste-appeal 
from the first dose to the last. 


Cosa-Terrabon Oral Suspension — 125 mg. oxytetracycline/5 cc., 
2 oz. and 1 pint bottles 


Cosa-Terrabon Pediatric Drops — 100 mg. oxytetracycline/1 cc., 
10 ce. bottle with plastic calibrated dropper *Trademark 


Pfizer Laborato ‘jes, Div., Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. Pfizer Science for the world’s well-being 
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promptly curbed by homary\amine—non-narcotic antitussive with the 


approximate potency of codeine. 
combated by three nonsystemic antibiotics—each active against 


common mouth and throat pathogens, all with relatively low sensitization 


potentials. 
soothed by benzocaine—a topical anesthetic that promotes pro- 


longed relief of inflamed or irritated tissues 


Homarylamine - Bacitracin - Tyrothncin - Neomycin - Benzocame 


Overwhelmingly selected by a taste panel. 


Available to your patients on your prescription only. 
DOSAGE: Three to five troches daily for three to five days 
SUPPLIED: Vials of 12. 


GED MERCK SHARP & DOMME OF MERCK & Inc. PHILADELPHIA 1, PA 


Pentarets of Merge 6 Co. tre 
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LOST & FOUND 
lady's 
sige’ 
Scroll design, rubies & dic- 
Ne collier. 
‘ le row. 
LOST: 9,668 teas of human fat, 
by patients whees decters pre- 
sated Ghedin. 
oc, vic 13th 
wie \icmrwers. 3. 
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Obedrin and the 60-10-70 Basic Plan pro- =~ 
viele the three eamentiale of weight reduction 
2 
Supervision by A belenced Supportive 
the physician esting plen medication 


A FLEXIBLE DOSAGE FORM PROVIDES DEPENDABLE CONTROL OF APPETITE 


he Obedrin formula permits a flexible 
dosage schedule to depress the appetite at 
peak hunger periods. The physician can 
adjust dosage to fit each patient’s need. 


| 


Write tor 6-10-70 
menus, weight charts. 
and Obedrin samples 
Used with the &.10 
70 Basse Plan, Obedrin 
offers an ideal wenght 
contro! regimen for the 


and the 60-10-70 Basic Plan 


Bristol, Tennessee - New York « Kansas City - San Francisco THE S. E. IVI ASSENGILL COMPANY 
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now...for greater patient 


a smooth. creamy preparation 
containing the highly active 
topical corticosteroid. 
triamcinolone acetonide. 

plus 


as 


a form of 
ARISTOCORT® 
Trnamcinolone 
to fill any 
topical need. 


Aristocort Acetonide Cream 


TRIAMCINOLONE ACETONIOE 


Tubes of 5 and 15 Gm. 


Aristocort Acetonide Ointment 


TRIAMCINOLONE ACETONIDE OT >< 
Tubes of 5 and 15 Gm. 


Especially desirable in thick lichenified chronic dermatoses requiring fnctional appheation 


Neo-Aristocort’® Acetonide Eye-Ear Ointment 


NEOMYCIN-TRIAMCINOLONE ACETONIDE 0.1% 


Tubes of % oz. 
For inflammatory, allergic, infective eye and ear conditions 
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acceptance... 


several factors indicate NEO-ARISTODERM Foam 
for topical treatment of dermatoses: 


(1) The Active Ingredients (2) The Vehicle (3) Patient Acceptance 
Tramemolone Acetonide — with Antstooens Foam spreads readily Foam is neat— not 
therapeutic efficacy equal to of greater * ithout untation or burning. It can be messy or sticky. Patients like the 
than that of topical hydrocortiwone — apphed to oozing, crusted, severely attractive push-button dispenser and 
m one-tenth the concentration | + inflamed and ingured skin, of to the richness of the foam. This helps 
plus neomycin — a leading topr al mucous membranes. There have been to assure farthful adherence to 
antimicrobial agent. no reactions of primary irritation or your instructions. 

allergic sensitization to date. 


Triameinolone Acetonide 0.1%, Neomycin Sulfate 0.35% 15 ce. Push-button dispenser 


==>) LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl River, New York 
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Basic aid 


When more than your personal assurance 

is required to relieve the emotional distress 
common to every illness, 

EQUANIL may confidently be prescribed 

to relax mind and muscle. 

EQUANIL is the most widely used ataractic agent; 
its efficacy and extreme safety 

in the control of tension, anxiety and muscle spasm 
are thoroughly documented 

in hundreds of published papers. 

The action of EQUANIL is specific. 

Side-effects are rare. 

Because it is rapidly metabolized, 

effects are not cumulative. 

Because it does not cloud consciousness, 


your patients remain alert and cooperative. 


Your request will bring you 
descriptive brochure 

with extensive bibliography. 
Wyeth Laboratories 

A Century of Service to Medicine Philadeiphia 1, Pa. 
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atrial fibrillation 


suitable for conversion 


“drug choice 


QUINAGLUTE 
DURA-TAB 


the only oral Sustammed Medication’ quinidine gluconate, 5 er 


in all CARDIAC ARRHYTHMIAS 


premature contractions, auricular tachycardia, flutter, fibrillation 


© b.i.d. dosage — each dose of Quinagiute 
Dura-Tab S.M. maintains uniform plasma 
levels up to 12 hours. 


© no night dose needed. 


® quinidine giuconate is more soluble, better 
absorbed and tolerated than quinidine sulfate. 


Dosage: For conversion of auricular fibrillation to nor. 
mal sinus rhythm, in most cases, 2 Quinagiute Dura 


Tab S.M. tablets 3 to 4 times a day, for 2 to 3 days 
1. Smith, J. M.: Lederle Bull 
Symposium Report, 1:1, 1958. For maintenance | to 2 tablets every 10 to 12 hours. 


2. Bellet, S., Finkelstein, D.. and 


AMA. Arohives Supplied: Bottles of 30, 100 and 250. 
internal Med. 100:750, 1957. . 


“U.S. Potent 289588! samples, reprint and detailed iiterature. 


10 cc. mwitiple dove viels, 0.08 Ge Quinidine per 


WYNN PHARMACAL corporation 
5119 West Stiles Street, Philadelphia 31, Pa. 
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Through the porent apperite- whether obesity is simple 
suppressant action of Preludin, 
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J 165-145, 1997 

(4) Reenberg, C. and Absthel, 
MA} 76-948, 199° 
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eases mental adjustment to menopause 


NIAMID brightens the outlook of depressed menopausal patients — 
gradually helps them become alert, cheerful, relaxed, and better able 
to cope with their surroundings. 


Start with 75 to 100 mg. of NIAMID daily and adjust according to response. 
In routine use, up to 200 mg. is given. The gradual response to 
NIAMID may be noted within several days or weeks. 


Infrequent, mild side effects may occur but often are lessened or 
eliminated by dosage reduction. NIAMID has not been reported to cause 
jaundice, disturbances of color vision, ankle edema, or skin eruptions, 


NIAMID (brand of nialamide) is available as 25 mg. (pink) and 
100 mg. (orange) scored tablets. 


Already prescribed for more than 500,000 patients. 


A Professional Information Booklet is available on request from the Medical 
Department, Pfizer Laboratories, Div., Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 


Pfizer Science for the world’s well-being 
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Why does all the 
talk 


not the 
other? 


v¢ old story. Who'd ask a doctor about dandruff? They'll ask their neighbors, their friends, their 
barbers. They'll try creams, oils, powders . . . and forget the one man who can help them. It would 
probably be a pleasant surprise if you told them about Selsun. That's when a word in the right 


ear... and a prescription—will be most appreciated. =] 
Tr SUSPENSION ABBOTT 
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“PREMARIN WITH MEPROBAMATE 


FOR MENOPAUSAL BENEFITS 


The vast majority of meno- Two potencies that will meet 
the needs of your patients: 
PMB-200 — Each tablet con- 
tains conjugated estrogens 
equine (‘Premarin’’) 0.4 mg., 
and 200 mg. of meprobamate. 
When greater tranquilization is 
necessary you can prescribe 
PmB-400 Each tablet con- 
tains conjugated estrogens 
equine (“Premarin”) 0.4 mg., 
benefits are confirmed by the wide clinical acceptance of and 400 mg. of meprobamate. 
“Premarin,” specifically for the relief of hot flushes and Both potencies are available 
other symptoms of estrogen deficiency, together with the in bottles of 60 and 500. 


well established tranquilizing efficacy of meprobamate. Ayerst Laboratories New York 16.N.Y. 
Montreal. Canada 


under U S Pet Ne 2.774.770 5916 
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Economy 
Utility 


clinically proved 


oral penicillin therapy 
that costs your 


Pentids 


Sauidd Per G Potecs un 

Available in these convenient dosage forms: Pawrms “400° 
Tastrts (900.000 «.) + Pests “400 por Sverre (100.000 a. 
per 5 oc. when prepared) + Pextins (200,009 a.) 
Pextios ror (200,000 per 5 oc. when prepared) 
(200.000 with 0.5 Gm. triple 
eulfas) Pewtips Carsuces (200,000 + 
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problem drinkers 


When tension and anxiety “drive him to drink,” the problem 


drinker often finds that VISTARIL, by maintaining tranquility, 
restores perspective and helps him accept counsel more readily. 
VISTARIL has demonstrated a wide margin of safety even in large 

aafrennats ' doses (300-400 mg. daily) over prolonged periods. Clinical stud- 
ies of alcoholism have shown that VISTARIL produces no signifi- 


dispels tension... cant depression of blood pressure, pulse rate, or respiration in 
maintains tranquility Capsules —25, 50, and 100 mg. Parenteral Solution (as the HCl) — 
25 mg. per cc., 10 cc. vials and 2 ce, Steraject® Cartridges; 50 mg. 
per cc., 2 cc. ampules. 


Professional literature available on request from the Medical Department, , . 
Pfizer Laboratories, Div., Chas. Pfizer & Co., Inc., Brooklyn 6, New York > Science for the world’s well-being™ 
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Reports in hundreds of leading journals and scores 
Of standard terthooks reflect the position of Gantrisin 
as a drug of choice in genitourinary infections. 


€ 


With its wide spectrum, Gantrisin covers all pathogens predominant 
in the urinary tract,’*° including many resistant strains. Its use in 
eystitie’* often achieves better control than ‘‘...some of the more 
expensive antibiotics." 


The low toxicity and high solubility of Gantrisin'““ are especially 
important when dysuria in cystitis contraindicates fluid-forcing' or 
when prolonged therapy is required.’ 


In routine prophylaxis’* after surgery and manipulations, Gantrisin 
significantly reduces the incidence and severity of cystitis. Results here 


have been termed ‘‘excellent.’™ 


References 


1. O. 8. Lowsley and T. J. Kirwin, Clinical Urology, ed. 3, Baltimore, The Williams 
& Wilkins Co., 1054, vol. 2, pp. 400 975. 2. J. J. Robbins, J. Keatucky M.A., 
56:47, 1068, 3. BE. J. Riehardeon in H. F. Conn, Ed., Current Therapy 1957, Phila- 
delphia, W. Saunders Co., 1957, pp. 330 4. W. J. Reich and M. J. Nechtow, 
Practical Gynecology, ed. 2, Philadelphia, J. B. Lippincott Co., 1957, pp. 337-338. 
5. J. T. Mason in H. E. Conn, Fd., Current Therapy 1959, Philadelphia, W. B. 
Saunders Co., 1950, p. 242. 6. J. R. Haad in H. E. Conn, Ed., Current Therapy 1959, 
Philadelphia, W. Fh. Saunders Co., 1959, p. 409. 7. E. M. Yow, 4m. Pract. & Digest 
Treat., 4:521, 1963. 8. W. E. Studdiford, Jr., 8. Clin. North America, 34-293, 1954. 
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DISSOLVES INTRAVASCULAR 


NOT JUST A NEW DRUG...A NEW THERAPY 


Fibrinolysin (Human) 


thrombophlebitis 
and 


pulmonary embolism 


Clinically proved,“* AC'ASE has a specific lytic ef- 
fect upon the venous thrombus or pulmonary embolus. 
Patients respond rapidly, often dramatically, to the clot- 
dissolving action of an intravenous infusion of this phy- 
siologic fibrinolysin.* A significant decrease in length of 
hospitalization following thrombophlebitis, as well as a 
reduction in the threat of pulmonary embolism, is now 
possible. In one series of patients with deep thrombo- 
phlebitis, some of whom had previously 
suffered pulmonary emboli, no occur- 
rence of pulmonary emboli was reported 
following administration of 


COMPLETE INFORMATION AVAILABLE ON REQUEST. 
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CREMOMYCIN. 
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Cremomycin, provides rapid relief of virtually all diarrheas 


NEOMYCIN —rapidly bactericidal against most intestinal pathogens, bul relatively 
ineffective against certain diarrhea-Causing organisms 


SULFASUXIDINEs (succinylsulfathiazole) an ideal adjunct to neomycin because 
it is highly effective against Clostridia and certain other neomycin-resistant 
organisms. 

KAOLIN AND PECTIN—COat and soothe the inflamed mucosa, adsorb toxins, help 
reduce intestinal hypermotility, help provide rapid symptomatic rele! 


oD MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


(44 
| 
Jd 
PT gd 
Qo) 
| J 
f 
. 
. 


— fluid weight loss: A 


EASURABLE 
ESPONSE TO 


| 
4 
4 
a 
3 


1 AND 


IN El 
PERLENSION 


heart 
failure 


Laennec’s 
cirrhosis 


in acute left 
ventricular 
failure with 
bronchial 

asthma and 

edema legs 


10 pounds lost; pitting edema cleared in 5 days; copious urine output, yet serum electrolytes remained within normal range 


5 pounds lost in 4 days; 4+ pitting cleared; hepatic congestion and rales cleared; patient ambulatory 
27 pounds lost in 19 days; abdominal swelling and pedal edema cleared 


improved analog of chk 


a product of research 


CIBA 


Important reasons why 
physicians choose Esidrix 


for. 


known...lOto 19 tomes more active than chlhoroth 


2. Fsidrix markedls unreases and chlonmde ex 
cretoon. usually with etlhat on excretwem af 


potassium and bucarbonate 


Certain patients CSP to moercurials and chiles 


rothiazide respond readily to Feadrix 


It also potentiates the acthoon of such other pet 
tensive agents as Singoserp, Serpasil, Apresolime, aml 


hers 


Patients transferring from chlorothizide to 
frequently experience additional loss of retamed bors 


fluid and/or lower blood pressure levels 


6. In most cases. Esidrix permits m scvere 


sodium restriction, makes meals more palatable 


x Tablets, 2> mg 
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WHEN PAIN PART THE PICTURE 


Urinary tract pain, at the source or referred, is subject to the rapid VTabie four times day 
analgesic action of the azo dye in Azo Gantrisin. Azo Gantrisin combines ESstrine sie some 
Gramatic relvef of symptoms with proven effectre action against infec- 
thoms carried by erther blood stream or urine. 


Valuable also following urologic manipulation and surgery. 


AZO GANTRISIN 
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... get him back on the job sooner 
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Va | RHEUMATOID ARTHRITIS 
TRAUMATIC ARTHRITIS 
ACUTE GOUTY ARTHRITIS 


STRAINS AND SPRAINS 


to immediate corticosteroid benefits —_|_ 


INJECTION 


PHOSPHATE 


« ready for use immediately 


effective immediately 


FIBROSITIS 


DEXAMETHASONE 21-PHOSPHATE 


mg. for mg. the most active steroid in true solution 


in joints or soft tissue—direct action at the site 
of inflammation 

systemically—rapid relief and prolonged effect 
—complete solubility affords quick diffusion of 
the therapeutic dose 

needs no reconstitution . . . no refrigeration 
potency up to 40 times that of hydrocortisone 
passes easily through small-bore needles 


Injection DECADRON Phosphate can also be used in other joint 
diseases or soft-tissue Conditions such as osteoarthritis, osteo- 
chondritis, “trigger” points (localized painful areas in muscles). 
tendinitis, whiplash injuries (acute), and muscle trauma. 
Caution: Steroids should not be given in the presence of 
tuberculosis, chromic nephritis, acute psychosis, peptic ulcer, or 


ocular herpes simplex. 


DOSAGE ANO ADMINISTRATION: Injection DECADRON Phos- 
phate is ready for immediate use intramuscularly 
or intra-articularly. Dosage varies from 4 mg. or 
less to 20 mg. or more, depending on the nature 
and severity of the condition. 


note: Do not inject into intervertebral joints. 


supped: 5 cc. vials with 4 mg. dexamethasone 21- 
phosphate as the disodium salt per cc. 


Literature on Injection DECADRON is availabie at 
your request. 


DECADRON is a trademark of Merck & Co., INc. 


g: MERCK SHARP & DOHME 
Division of Merck & Co., Inc., Philadelphia 1, Pa. 
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controls anxiety and tension in everyday practice 


When the patient's normal routine results in anxiety 
and tension, VESPRIN provides full range action as an 
effective tranquilizer. And a full range of dosages may 
be employed depending on the various degrees of emo- 
tional disturbance and individual response of the pa- 
tient. While VESPRIN tranquilizes, it does not produce 
somnolence, and clinical trials indicate a low order of 
toxicity and minimal side effects. 

Consult Vesprin package insert or PDR for indications, 
dosage and directions for use. Supply: for oral use—tab- 
lets containing 10,25,and50 mg. SQuiss 
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Upjohn 
announces 
the first progestin 


since progesterone 


that will maintain pregnancy 


even in ovariectomized rats 


Ovariectomy of the rat in 
early pregnancy invariably 
leads to abortion unless 
gestin is substituted. Here, 
rat was ovariectomized on 
Sth day, and pregnancy 
maintained on medrozyprog- 
esterone until 21st day, 


when pups were taken by 
cesarean section. (F 
scientific exhibit, AMA an- 


nual meeting. June. 1959). 
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For the 
promise of 
this new 
compound in your 
practice, 
please turn 
page 


The 


most welcome 
pain 
in the world 


How much better a pain in the uterus 
than an ache in the heart! It is pure ecstasy 
to the habitual aborter, to whom it signifies 
the imminent fulfillment of her fondest 
dream. 

Only you who have shared her anguish 
through repeated abortions can fully appre- 
ciate her soaring sense of achievement at 
having finally reached term. Knowing, as 
you do, the maddening frustration of being 
powerless to prevent her previous abortions 
with the ineffective measures that were 
available at that time, your sense of 
achievement now parallels hers. 

This is the promise of Provera—a new, 
oral progestin developed by Upjohn re- 
search. Because it represents the first clin- 
ically-significant improvement on proges- 
terone, we believe Provera constitutes the 
most important advance in the treatment 
of idiopathic recurrent abortion in 30 years. 

It is the only compound, other than pro- 


gesterone, that will maintain pregnancy in 
ovariectomized rats. And it is approxi- 
mately 40 times as potent as progesterone, 
which makes oral therapy of habitual abor- 
tion practical for the first time. 

And Provera exerts no significant andro- 
genic or estrogenic effect whatever which 
makes it a “purer” progestational agent 
than progesterone itself. 

We invite you to select the most critical 
60 days of pregnancy as your test. Use 
Provera (10 to 20 mg. /day) to carry your 
next habitual aborter through the danger- 
ous period during which the production of 
endogenous progesterone shifts from the 
corpus luteum to the placenta (usually in 
the third and fourth months). The cost to 
your patient will be a pleasant surprise. 

For full details, ask your Upjohn repre- 
sentative, or write Department of Product 
Information, Medical Division, The Upjohn 
Company, Kalamazoo, Michigan. 


PROVERA 


Upjohn 


“Trademark, Reg. U.S. Pat. Off. 
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Medroxyprogesterone acetate, Upjohn 


erred antidote is 


| when the 
wealk link 
im the 
Clotting chain is 
anticoacgulant-induced 
hypoprothrombinemia 
Thromboplastin + Prothrombin Calcium 
the pref 


Thrombin Fibrinogen Fibrin 
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successful pregnancies 


With the addition of Nugestoral to their anti-abortive regimen, Murphy ¢f a/.” brought 78 
of 86 habitual aborters to full-term. Nugestoral helps by providing in each daily dose of three 
tablets 45.0 mg. Progestoral” (ethisterone), 525.0 mg. vitamin C, 487.5 mg. purified hesper- 
idin, 6.0 mg. vitamin K, 10.5 mg. vitamin E. Boxes of 30 and 100. 


NUGESTORAL 


Orange, New Jersey 
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YESTERDAY, A COUGH SPOILED HIS DRAWING 


WITH 


BENYLIN 


EXPECTORANT 


TODAY HIS COUGH IS UNDER CONTROL 


BENYLIN EXPECTORANT contains in each 
fluidounce: 


Benadryl® hydrochloride 

(diphenhydramine hydrochloride, 

Ammonium chloride ................. 12 gr. 
660 1/10 gr. 


supplied: BENYLIN EXPECTORANT is avail- 
able in 16-ounce and 1-gallon bottles. 


* PARKE, DAVIS & COMPANY 


* DETROIT 32. MICHIGAN 
“Pee? 
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AN AMES CLINIQUICK’ 


CLINICAL BRIEFS FOR MODERN PRACTICE 


In diabetic acidosis, can it 

be assumed that the greater 

the biochemical derangement 

the more severely will 
consciousness be impaired? 

No. The state of consciousness does not par- 
allel the metabolic disturbance but it does 
affect the prognosis. 


Source: Green, H. L., and Whitehouse, F W.: J. 
Michigan M. Soc. 57:1410, 1958. 


diabetics most vulnerable to acidosis... 


¢ labile diabetics +» newly diagnosed diabetics 

¢ diabetics on oral hypoglycemic therapy 

e diabetics with glycosuria e diabetics with 
intercurrent illnesses « diabetic children 


simple, quick and reliable test for 
ketonuria—for the physician and 
the diabetic patient 


ACETEST 


Reagent Tabicts 
One drop of urine...a few 
seconds...detects urine AMES 
ketones in the office, in the COMPANY. INC 


home, or in the laboratory. mn 


also available “dip-and-read” 


KETOSTIX*® 


BRAND Reagent Strips 
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when emotional turbulence threatens 
medical or surgical care 


Fear, agitation, and resistance often hinder 
medical diagnosis and treatment 

Spanine alleviates agitation, overcomes resist- 
ance, placates fears. 

In addition to calming the patient, Sparint 
controls other interfering symptoms: nausea, 
vomiting, and hiccups. 

Wyeth Laboratories, Philadelphia |, Pa. 


Sparine 


HY OROCHLORIDE 


Promazine Hydrochloride, Wyeth 


INJECTION 
TABLETS 
SYRUP 


A Century of Service to Medicine 
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The test—you might say the acid test—of an anticholinergic is simple: will 
it protect your patient from hyperacidity around the clock, even while he 
sieeps. The weakness of t.i.d. or q.i.d. preparations is well recognized; but 
even some “’b.i.d.” encapsulations may be unreliable. McHardy, for instance, 
found a “widely variable duration of action, definitely less than that an- 
ticipated” in the “sustained,” “delayed,” and “gradual release” anticholiner. 
gics he studied.’ 


COMPARE THE DATA ON ENARAX... the new combination of an inherently 
long-acting eee (oxyphencyclimine) and Atarax, the non-secretory 
tranquilizer. Note the effectiveness of oxyphencyclimine: 


OBSERVE THE OXYPHENCYCLIMINE REPORTS... 

McHardy: has proved to be an excellent sustained. 
action anticholinergic in our study of this agent over a period of 
eighteen months.” 

Kemp: “...for the majority of patients, one tablet every 12 hours pro- 
vided adequate control. This characteristic long action... may 
constitute an advantage of this drug as compared to costed 
‘long-acting’ preparations of other compounds.””’ 


Add Atarax to this 12-hour anticholinergic. The resulting combination - 
ENARAX — now gives relief from emotional stress, in addition to @ reduction 
of spasm and acid. Atarax does not stimulate gastric secretion. No serious 
adverse clinical reaction has ever been documented with Atarax. 


LOOK AT THE RESULTS WITH ENARAZX* 


Does the medication you now prescribe assure you of all these benefits? 
If not, why not put your next patient with peptic uicer or G.I. dysfunction 
on therapy that does. 


losyphencyclimine plus ATARAK®) A SENTRY FOR THE G.1. TRACT 


DOES YOUR PRESENT ANTICHOLINERGIC R 


| 
i ae ii! i 4 
NOON 3PM 


PROVIDE CONTINUOUS CONTROL OF ACID SECRETION 


| 


2 AM. 


; 4 - 
‘ 
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Clinical Diagnosis: Peptic VUicer — Gastritis — Gastro- 
enteritis — Colitis — Functional Bowe! Syndrome — Ouo- 
Matus Merma (symotomatic)—irritable Bowel 

Syndrorne - m—Cardiospasm — Biliary Tract 
Oysfunct.ons — and 


Clinical Results: Effective in over 92% of cases. 


yc 


tadiet twice taice dairy 
the morning oes The maintenance 


. See. 
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MIDNIGHT 
| 
| 
| 
| 
fach ENARBRAA tablet comtarns 
Use with Coulion in petionts with prostatic hypertrophy 
ath 4! ONly In glaucomes 
Dotties of 60 Diack and white scored tabiets 
i. Me . G.. al 
$99,290 
(Sept New York 17, 
Division, Chas. Pfizer & Co.. Inc. 
$ Science for the World's Well-Being ™ 
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now! mouth! liquid 
bronchodilator terminates 
acute asthma in minutes 
with virtually risk 


gastric upset 


ELIXOPHYLLIN 


oral liquid 


Following oral dosage of 75 cc. Elixophyllin, mean blood levels of theophylline 
at 15 minutes’ exceed those produced by 300 mg. aminophylline I.V.-—and 
therapeutically effective’ levels persist for hours.’ 


> No sympathomimetic stimulation 
No barbiturate depression 


> No suppression of adrenal function 


Each tablespoonful (15 cc.) contains theophylline 80 mg. (equivalent to 100 
mg. aminophylline) in a hydroalcoholic vehicle (alcohol 20% ). 


For acute attacks: Single dose of 75 cc. for 
adults; 0.5 cc. per Ib. of body weight for 
children. 


For 24 hour control : For adults 45 cc. doses 
before breakfast, at 3 P.M., and before re- 
tiring; after two days, 30 cc. doses. Children, 
Ist 6 doses 0.3 cc.—then 0.2 cc. (per Ib. of 
body weight) as above. 


1. Schluger, J. et al.: Am. J. Med. Sci. 233:296, 


1957. 
?. Bradwell, E. K.: Acta med. scand. V4 
146:123, 1953. arte 


3. Truitt, E. B. et al.: J. Pharm. Exp. PDR 
Ther. 100:309, 1950. 
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Detroit 11, Michigan 
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how does Mellaril differ from other potent tranquilizers? 


HCI 


provides highly effective tranquilization, 
relieves anxiety, tension, nervousness, 


but is virtually free of such toxic effects as 
jaundice 
Parkinsonism 
Ss blood dyscrasia 
dermatitis 


greater specificity of tranquilizing action results in fewer side effects 


Virtual freedom of Mellaril 
from major toxic effects is 
due to greater specificity 
of tranquilizing action 
—divorced from such 
“diffuse” effects as anti- 
emetic action. 


\ 


M | | | | 
a specific, effective tranquilizer 


THIORIDAZINE HCI 


> 


“Thioridazine (Mellaril| is as effective as the best available phenothiazine, 
but with appreciably less toxic effects than those demonstrated with other 
phenothiazines. ...This drug appears to represent a major addition to the 
safe and effective treatment of a wide range of psychological disturbances 
seen daily in the clinics or by the general practitioner.”* 


Supply: MELLARIL Tablets, 10 mg., 25 mg., 100 mg. 


*Ostfeid, A.M. Scientific Exhibit. American Academy of General Practice, San Francisco, Agril 6-9. 1950 
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Announcing 


ACTIFED 


Decongestant Antihistamine 


provides symptomatic relief of 


nasal congestion and rhinor- 
rhea of allergic or infectious 


origin Many patients whose symptoms are inadequately con- 


favorably to ‘ACTIFED’. 


safe and effective for patients 
of all ages suffering from upper 


respiratory tract congestion 
— DOSAGE — 
Adults and older children three 
Children 4 months .o 6 years of age | by I times 


? 
ACTIFED’ contains: Tablet Syrup 
‘Actidil™® brand Triprolidine Hydrochloride 2.5 mg. 1.25 mg. 
“Sudafed” brand Pseudoephedrine Hydrochloride 60 mg. 30 mg. 
Infants through 3 months - 2 


SINCE 1950 TEN YEARS OF GROWING CONFIDENCE 
IN THE EREECTIVENE SoS) AND) SARE TY OF 


BENEMID 


PROBENECIO 


» 
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probenecid /BENEMID/ 


l. Bartels, E. C., and Matossian, G. : 


Six-y 
ear Follow-Up on Probenecid (BENE 


rapy, 
+t and Rheumatism 23193, 


BENEMID is “remarkably free from toxic side 
reaction....Patients tolerate the drug well."e 


2. Lockie, L. M., and Talbott, J.: Does Your 
Patient Have Gout?, Scientific Exhibit, 
American Medical Association, New York City, 
June 3-7, 1957. 


*<) Gm. giv Should be inst 
sncreased to 085 for one week, 


interruption.»3, daily thereafter, with. 


Sctentiri> Exh Which Rh 
idit 
tion, Atlantic City, Med 


Supply: O05 Gm. tabdiets. botties of 100 anc 1000 
For additional information. write Professional Services. Merck Sharp & Dohme, West Point, Pa 


MOO MERCK SHARP & DOHME, DiviSiION OF MERCK & CO.. INC. PHILADELPHIA 1, PA. 


« 


| | 
F 
~ "Since the introduction of 
into clinical medicine...a cai of justifiable 
enthusiasm has been evidenced and numerous reports 
om the use of this drug have appeared....All 
patients who have gout should be offered prolonged 
therapy with a safe uricosuric agent such as 
probenecid... 
J 
Probenecid the drug of cho 
3+ Kron, kK. » Herma 
and Ric Sm th, it. 
tic Disease?, 
ica] ASSOcia«- 
1959. 
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Now, a single agent, 
important clinical 


for total management 
ol angina pectoris 


Marplan prevents pain, Marplan is indicated 
primarily for patients with moderately severe to 
intractable toris. It has demomstrated a 
high degree of effectiveness. When used on a 
continuous dosage schedule, Marplan prevents 
pain, increases exercise tolerance and reduces 
nitroglycerin requirements. To date, Marplan 
prophylaxis has been evaluated in over 300 
patients. The response rate was 76 per 
cent with ement ranving trom a reduction 
in the number of attacks to virtual abolition 

of the anginal stute. One study reported 
“excellent effects with relatively small doses” 
and “greater relief than | with] Anny other 


compound in our experience 


Marplan creates a more contident mental «limate, 
Many angina patients display a more cheertul 
outlook when on Marplan therapy , This mental 
improvement is undoubtedly due to the 
antidepressive action of Marplan. However, 

it should be stressed that Marplan is indicated 
for symptomatic control of angina pectoris and, 
while it frequently abolishes anginal puin, 
Marplan does not appear to influence the EKG. 
Hence, as with previously available prophylactic 
agents, it is imperative that patients be instructed 
to maintain the same restriction of activity 


in force prior to Marplan therapy. 
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with two distinct primary eflects, for two 


indications Mi r la 


a happy balance of potency/ safety 


A bere « al are sere thre: full range ot irplan s clinical 
than putients cule Zoties —angindg pectorts and depression. 


Marplan has been shown te be comiderably more active than other amine oxidase regulators. 
« ally ty) tenew has heretotore associated with increased sidle 
eflects, Marplan strikes a potency satets Marplan has shown markedly fewer 
of the sce reactions of the hyvdrasines. Moreover, throughout the extensive clinical investigations, 
ter lever damage has been d Marplan is an amine oxidase regulator, however, and like 
all of these agents, it is contraindicated in the presence of liver or kidney disease. 


Consult complete literature and dosage imstructions, available on request, before prescribing. 
te om file Bene bee ate rt bes 2 | and W. Wilkires ir }. Nlower, 


Philadeiphia, Wo B. Saunders Co KR. W. Oblath. paper read af American 
Oth Meeting. Athentie Catv. N lume 6 1999. 4. I. paper read at Co- 


WKOCHE LABORATORIES 
Division of Hoffmann-La Roche Ine + Nutley 10 +N. J. 


a‘ iii 

> 

29° «a. 

and somatic preoccupation were less pronounced, | 7 \ 

concentration improved, irritability lessened, Cm . 

and the patients appeared to be more relaxed.” a | = 

has also been found to be valuable adjunctive Ne wal a 

therapy in the management of rheumatoid 

arthritis and other chronic debilitating disorders 

with associated depressed psychomotor activity. 


to lilt depression 


The value of Marplan in depression, Marplan is 


ated in the broad range oft emotional 


aml psychiatric disorders with associated 
symptoms of depression, withdrawal 

or regression. To date, Marplan has been fully 
evaluated in more than 3700 pationts with 
depression. The majority (67 per cent) showed 
significant improvement’: “Depression of mood 
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to help control 
progressive disorders 


of aging... 


ELDEC 


mineral-vitamin-hormone supplement 


KAPSEALS’ 


begins at 40 


‘uring the middle years, ELDEC 


Kapseals help forestall nutritional and hor- 


Take Ti 


monal deticiencies that contribute to the 
Kapseals provide comprehensive siologi 


troublesome disorders ot 
supplementation... aid In mamtamng meta- 
bolic efficiency. At a time when normal fun 
tion is dee lining. ELDEC Kapseals help lav a 
firm foundation for good health and vitality 


in the later years. 


PARKE, DAVIS & COMPANY — 
Detroit 32, Michigan 


still available! 


a limited number 


of copies of 


The Sympos 


Price $4.00 


This appeared in the 
December Issue 


ol 


The American Journal of Medicine 
wast 3600 


New yvork 16, N. 
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COMLLDLG) coco 


Including articles on: 


Radiation as a Cancerogenic 
Agent 


The Virus Theory of Leukemia 


Nucleic Acid Metabolism and 
Mechanism of Drug Action 


Clinical Aspects and Types of 
Leukemia 


Bone Marrow Transplantation in 
Leukemia 


The Clinical Management of 
Leukemia 


Biochemical Changes in Leu- 
kemia 


Dynamics of the White Blood 
Cells in Leukemia 


Printing Limited 


The American Journal of Medicine 


Ll East Street 
New 16, N. Y. 
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for happy, 
healthy retirement years 


ELDEC 


KAPSEALS 


begins at 40 


Physiologic Prophylaxis 


¢ 10 important vitamins plus minerals to help 
maintain cellular function and correct 
deficiencies 

e protein improvement factors to help compen- 
sate for unwise choice of food 

¢ digestive enzymes to aid in offsetting decreased 
natural production 

¢ steroids to stimulate metabolism and prevent or 
help correct protein depletion states 
Packaging ELDEC Kapseals are available im bottles of 100. 


IP) PARKE, DAVIS & COMPANY 
Detroit 32, Michigan 
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elieves both stiffness and pain with safety,..sustained effect 
NOTABLE SAFETY —unusually low toxicity: no known contraindications: 
side effects are rare; drowsiness may occur, usually at higher dosage. 
RAPID ACTION—starts to act quickly. 


SUSTAINED EFFECT —relief lasts up to 6 hours. 
EASY TO USE—usual adult dosage is one 350 mg. tablet 3 times daily and at bedtime. 


as whete, coated, 1) mg. 
(Vp WALLACE LABORATORIES, New Brunswick, New Jersey Literature and samples on request 


tablets, kettles of SO. Alen 
fut woe: 
ag orange capraler, 
battles of 


(carisoprodo! Wallace) 
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MARGARINE 


a delicious 
Spread 


a superb 


shortening 


and the margarine clinically proved to 
lower cholesterol levels 


‘ 
* 
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MAR 


GARINE 


substituted for ordinary 
Spreads and shortenings 


lowers cholesterol levels 


Recent investigations demonstrate how eflectiv ely 
cholesterol levels can be significantly reduced by 
the simple substitution of Emdee Margarine for 
spreads and shortenings ordinarily used in the diet. 

Eighty per cent of Emdee Margarine’s fat con- 
tent is pure corn oil, whose natural content of 
poly unsaturated fatty acids has not been destroved 
by hydrogenation.* Approximately 45°% of its fat 
content is linoleic acid, an important substance 
in the control of blood cholesterol levels. 

When a patient's intake of saturated fats should 
be reduced, he and his family will welcome Emdee 
Margarine. It restores natural flavor to a choles- 
terol-reducing diet and eliminates the chore of 
preparing special dishes for one member of the 
family. 

On bread, toast and crackers Emdee Margarine 
has the same taste as other fine spreads, and a 
firm, smooth texture. It brings back the familiar 
flavor to baked potatoes, vegetables and popcorn. 
It can be used for braising, baking, roasting and 
sautéing, and in white sauces and frostings. It has 
won praise from Home Economics experts, 
who found that Emdee Margarine is a high-quality 
shortening. 

Packaged in one-pound cans to protect its fresh 
taste and firm texture, Emdee Margarine is avail. 
able only in pharmacies. 


References: 1. Terman, A. : Dietary management of 
Geriatrics 14:111 (Feb.) 19599. 2. Boyer, P. A.; Lowe, J). T.: Gardier, W. 
and Ralston, J. D.: A new dietary management of hypercholesterclemis, 
LAM.A., in press. 3. Vail, Gladys E.: Cooking with fats high in polyunsat. 
urated fatty acids, |. Am. Deetet. A. 35:119 (Feb) 1959 


Reprints of these articles on Emdee Margarine are 
available on request. 


PITMAN-MOORE COMPANY « DIVISION OF ALUED LABORATORES. UNC. 
INDIANAPOUS ANA 


*Special process proteBted by U.S. Peterd Neo. 
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SERPASIL makes down! 


me 
74 
anxiety pushing it up? 
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When DANILONE was administered to 33 
postmyocardial infarct patients, only 
two thromboembolic episodes occurred 
in two patients in 565 patient-months. 
Five such episodes in 50 patient-months 
occurred in four patients who had 
stopped taking anticoagulants.* 

“twice as fast in reaching therapeutic 
levels’* In 117 patients, the average time 
DANILONE required to attain therapeutic 
levels was less than 36 hours.‘ With 
bishydroxycoumarin, two to four days 
are required for equal effect.° 

“a greater degree of control’® DANILONE 
held prothrombin activity in 200 patients 
to between 5 and 10 per cent of normal 
“with greater facility” than in another 
series where bishydroxycoumarin was 
used.® Generally, most satisfactory con- 
trol can be obtained by dividing the dos- 
age schedule into two 12-hour intervals. 
“a reputation for safety"? DANILONE, un- 
like the coumarin derivatives, has a short 
recovery period and no cumulative 
action.®** As a result, DANILONE “... can 
be administered with reasonable safety 
in the presence of many conditions 
which would contraindicate the use of 
Dicoumarol.’”® 

“a lack of toxic reactions’? because of its 
extremely low incidence of toxicity,*“” 
and “...the apparent safety factor of a 
wide spread between therapeutic and 
toxic dose, it is felt that phenyldanedione 
[phenindione] is the anticoagulant drug 
of choice.’”* 


‘Phenindione. Schieffelin) @ 


“the anticoagulant drug of choice’”’ 


“inexpensive”* DANILONE is the least ex- 
pensive anticoagulant available today. 
Maintenance cost is as little as three cents 
a day. In addition, its stability of effect 
permits fewer prothrombin-time tests,’ 
saving the patient additional costs. 

Samples and literature available on request. 


SUPPLIED: 50 mg. scored tablets. Bottles of 
100 and 1,000, 


References: |. Pichering, et at. Orit. ter. 
1959. 2. McCabe, and Fittipoidi, 1. Am. Prect. & 
Digest Treat. 4765, 1953. 3. Orinan, of oly Am 
53.284, 1957. 4. Harper, B. and IMA. Georgios 
45.149, 1956. 5. Wood, J. Gechwith, 1. and Camp, J. 
JAMA. 199-635 ct. 15) 1955. 6. See, Matemey, 
w.C., and Guttes, C. Am. Meart J. $3,132, 1967. 7. 
T. New England J. Med. 260.545 (Mar. 12) 1999. 6. O Conner, 
Thompson, C. £., and A. Quart. Gull, Nertheest- 
ern Univ. M. Schoo! 26.193 (Fall) 1952. Toohey, My Orit. 
1,650 (Mar, 21) 1953. 


ED. Schioffelin 94 Pharmacevtical Laboratories Division, New York 3 
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NO 
OTHER 
THYROID 
PRODUCT 


is used so widely and so often... stocked by so many leading 


pharmacies ... regarded throughout the world as the pioneer 
in thyroid standardization and the original standard of com- 


parison for all thyroid preparations 


ALWAYS SPECIFY 
ARMOUR 
THYROID 


| f | 
<> of | ig al 
ARMOUR PHARMACEUTICAL COMPANY Armour Means Protection 
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Back again 


with renewed joint pain and stffness.. 
discouraged, worried, dissatished. Her 
morale alone demands a new approach. 


But what ? 


This time... ATARAXOID 


IN RHE UMATOIO ARTHRITIS 


Combines the established steroid, prednisolone (Sterane’) with tenswon-casing 
hydroxyzine HCI. When anxicty impedes climcal response, ATARANOID offers 


superior control — often at lower steroid dosage and without snexpected side effects. 


also indicated in bronchial asthma and inflammatory / allergic dermatoses 


scored. qreen 9.8 tive 


. 
PFIZER LABORATORIES Owision Cras Over Co 6 Mee Phizer for 


be of tet me 


Hy vastly um reasing the excretion of 
ure acid Anturan directly counter- 
balances the metabolic defect 


im gout. 


Clinical experience shows that 
Anturan: Prevents new tophus 
formation absorperon of 


pre-cxneing topha.’ 


Reduces the incidence and severity 
of acute attacks after the firse few 
weeks of treatment.’ 


Relieves interval pain’ *— seduces 


poune swelling’ mobelity.” 


eee 

sed Yu. TF Roll N. ¥ Acad. Med 
10°86. & D.. Cock. &.. 
Anam. Rhewmat. Dew. 16.425, 1997. 


tebiets of 100 mg om be tthe of 
Litetsture om 


Ardeley. New Wek very 


gout 


solution to 


blogic office problem” 


TRICHOMONAS VAGINALIS, CANDIDA 
, faginalis, or other bacteria, is still the 
[ric office problem . . . cases of chronic or 
— are often extremely difficult to cure.” Among 75 
" pationte with vulvovaginitis caused by one or more of these 
"Deleeeeee, PRICOFURON IMPROVED cleared symptoms in 70; vir- 
tmayoee were severe, chronic infections which had persisted 
Geepee previous therapy with other agents. “Permanent cure by 
and clinical criteria was achieved in 56... . 


Ode. 77-155. 1959 


itching, burning, malodor and leukorrhea 
Bnonas vaginalis, Candida (Monilia) albicans, 
alis @ Achieves clinical and cultural cures 
p Nonirritating and esthetically pleasing 


Bting relief: 

weekly insufflation in your office. Micorun®, 
Broxime, 0.5% and Furoxone®, brand of furazoli- 
Min an acidic water-dispersible base. 

RIES for continued home use each morning and 
week and each night thereafter—especially during 
days. Micorur 0.375% and Funoxons 
*r-miscible base. 


NS—a unique class of antimicrobials 
ATORIES, NORWICH, NEW YORK 
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The latest ANTIVERT report confirms earlier 
findings: ANTIVERT Fe am vertigo in 9 out of 
10 patients. This combination of meclizine (an 
outstanding antihistamine for vestibular dys- 
saneton) and nicotinic acid (the drug of 
uy vasodilation’) . proved 

mn the use of either drug 
Out of 50 with Meniere's syn- 
drome, only 4 failed to respond to ANTIVERT.’ 
Prescribe one ANTIVERT tablet (12.5 meg. mecli- 


zine; 60 mg. nicotinic acid) before each meal 
for relief of Meniere's syndrome, arterioscle- 


Antivert 


STOPS VERTIGO 
9 TIMES OUT OF 10!! 


rotic vertigo, labyrinthitis and vertigo of non- 
specific origin. 
Supplied: In bottles of 100 blue-and-white scored tablets. 
Prescription only. 


1. HM. C.: Clim. Med. 4:313 (Mar.) 
Eye Ear Nose & Throat Month. 
(Sept. 


New York 17,N.Y. 
Division, Chas. Pfizer & Co., Inc. 
Science for the World's Well-Being 
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After a night of deep, refreshing sleep —this is the promise of Noludar 300. One capsule at 
bedtime acts quickly...eases your patient into sleep without pre-excitement, gives up to 6 or 
8 hours of undisturbed sleep without risk of habituation, without toxicity or even minor side 
effects. Try Noludar 300 for your next patient with a sleep problem. Chances are he'll tell you 


“I slept like a log” 


300 


brand of methyprylon 300-mg capsules 


ROCHE LABORATORIES «+ Division of Hoffmann-La Roche Inc + Nutley 10, New Jersey 
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Recent evidence confirms the unusual 
effectiveness of DIABINESE when 

given in low milligram doses (100-500 mg.) 
just once daily. Moreover. in properly 3 
regulated dosage. DIABLINESE is free from 
significant incidence of serious side effects. 
Your patients will appreciate the 

economy possible (savings up to 50%) when 
DIABINESE is the oral therapy selected. 


the oral antidiabetic most likely to succeed 


of ch orpropam:de 


economical once- i.-day dosage 


Science for the world’s weill-being™ | Pfizer 


on the effectiveness of DIABINESE 


“On the above evidence chlorpropamide [DIABINESE| ts the 


most effective sulphonvl urea at present avatlable. Tt has a 
oreater rahve ot activity than tolbutamide, and so far we have 
not detected any case Which is resistant to chlorpropamide 
and responsive to tolbutamide.” 


on the economy of DIABINESE 
“Tis drug was more potent. and smaller dosages could be 
used. This increases the ease of administration as well as 


reduces the economic factors involved.” 


fo replace or reduce insulin dosage 
lo realize the full potential of oral therapy 


fo ensure control where diet atone has failed 


the oral antidiabetic most likely to succeed 


> © 
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economical once-a-lay dosage 


available as 100 mg. and 2) mg. scored tablets 


Science for the world’s weil being™ Phizer 
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90% of anxious, agitated and apathetic 
office patients calmed without drowsiness 


and with normal drive restored... 
on one or two 0.25 mg. tablets b.i.d.: 


This is the pattern of performance for 


hen came blow uke 


@ In GO8 patients with anxiety and 
anxicty-induced Latigue or depression, 
Pras. administered in small daily 
dines of mg. to | produced 
vgnihcant improvement in 90° 

@ Praverre. is virtually tree from side 
effects at recommended dosage levels. 


TIL 


B Patients become calm without being 
drowsy and normal drive is restored. 
B Onset of action is rapid; effect is pro- 
longed. does not poten- 
tiate barbiturates or non-barbiturate 
sedatives and can be used with impunity 
with such agents. 


How to Prescribe PERMITIL: The lowest dose of Perstrrit. that will produce 
the desired clinical effect should be used. The recommended dose for most adults 
is one O25 me. tablet nwice a day (taken morning and afternoon). Increase to two 
0.25 mg. tablets twice a day if required. Total daily dosage in excess of | mg. should 
be emploved only in patients with relatively severe symptoms which are uncon- 
trolled at lower dosage. In such patients, the total daily dose may be increased to a 
maximum of 2 mg.. given in divided amounts. Complete information concerning 
the use of Praxtrri. is available on request. 


Supplied : Lablets. 0.25 meg.. bottles of 50 and 500. 
*Recent compilation of cave reports recenved by the Medical Department, White Laboratories, Ine, 


WHITE LABORATORIES, INC., Acuslwerth, New Jersey 
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REFLECTION ON 
CORTICOTHERAPY: 


The clinical aim, following immediate 
suppression of disease symptoms, Is to 
maintain the patient symptom-free... 
with minimal side effects. 


The logical course 1s to select 
the steroid with the best ratio 
of desired effects to undesired effects: 


the corticosteroid that hits the dis , but spares the pa ag Mi \r 
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Helps prevent vitamin-mineral deficiencies by prov iding comprehensive nutritional supplementa- 


tion. Just one capsule daily supplies therapeutic doses of 9 important vitamins plus significant 7 
tities of 11 essential minerals and trace elements. 


Each MYADEC Capsule contains: VITAMINS: Vitamin B,, crystalline—5 meg.; Vitamin B, (riboflavin)—10 mg.; Vitamin 
B. (pyridoxine hydrochloride)—2 mg.; Vitamin B, mononitrate—10 mg.; Nicotinamide (niacinamide}—100 mg.; Vitamin 
C (ascorbic acid)—150 mg.; Vitamin A—25,000 units; Vitamin D—1,000 units; Vitamin E (mixed tocopheryl acetates)— 
5 LU.; MINERALS (as inorganic salts): lodine—0.15 mg.; Manganese — 1.0 mg.; Cobalt —0.1 mg.; Potassium —5.0 mg.; 


Molybdenum —0.2 mg.; Iron — 15.0 mg.; Copper —1.0 mg.; Zinc — 1.5 mg.; Magnesium — 6.0 mg.; Calcium —105.0 mg.; 
Phosphorus — 80.0 mg. Bottles of 30, 100, 250, and 1,000. ete, 


PARKE, DAVIS & COMPANY- DETROIT 32. MICHIGAN 


when sleeps through breakfast 
works 


® 
& | 
high potency vitamin-muneral supplement 
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“When compared to other members of this heterocyclic 7 
of compounds, this drug [NaTuReTIN] shows a significantly in- 
creased natriuresis and decreased loss of potassium and bicar- 
bonate. In this respect it more closely approaches a natural or 
‘ideal diuretic.” It is effective upon continuous administration and 
causes no significant serum biochemical changes. It is effective 
in a wide variety of edematous and hypertensive states and 


more closely approaches the ideal diuretic 


Na qT e | Pharmacological observations on a more potent benzothiadiazine 


Squibb Benzydroflumethiazide diuretic; accepted for publication by the American Heart Journal. 


Comparison of electrolyte excretion pattern for the 24 hours following 
typical doses of chlorothiazide, hydrochlorothiazide, and Naturetin!' 


Urinary Volume (\iters) Natriuresis (miq 24hr ) Potassium Excretion 
significantly increased sodium excretion significantly (miq 24hr ) 
with Naturetin increased with Naturetin least with Naturetin 


inary 


Typical Doses: Chlorothiazide — 1,000 mg.; Hydrochlorothiazide — 50 mg.; Naturetin 


_ 1. Adapted from: Ford, R. V., Squibb Clin. Res. Notes 2:1 (Dec.) 1959. 
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(mEq./ 24 hr.) a 
least with Natureti 
(Benzydrofumethiazide)—5 mg. 


single mg. tablet once day 
provides all these advantages’ 


prolonged action — in excess of 18 hours 

convenient once-a-day dosage 

low daily dosage — more economical for the patient 

no significant alteration in normal electrolyte excretion pattern 

repetitively effective as a diuretic and antihypertensive 

greater potency mg. for mg.—more than 100 times as potent as chlorothiazide 
potency maintained with continued administration 

low toxicity — few side effects — low salt diets not necessary 

comparative studies with chlorothiazide, hydrochlorothiazide, and Naturetin 
disclose that smallest doses of Naturetin produce greater weight loss per day 
in hypertension, Naturetin, alone or in combination with other anti- 
hypertensives, produces significant decreases in mean blood pressure 

and other favorable clinical effects 

@ purpura and agranulocytosis not observed 

@ allergic reactions rarely observed 


*Moperts (1959) to Sew BO cet tute for Research. 


Naturétin ~ Indications : in control of edema when diuresis is required, in congestive heart failure, 

in the premenstrual syndrome, nephrosis and nephritis, cirrhosis with ascites, edema induced by drugs 
(certain steroids); in the management of hypertension, used alone, combined with Raudixin (Squibb 
Rauwolfia Serpentina Whole Root). or with other antihypertensive drugs, such as ganglionic blocking agents. 
Contraindications: none, except in complicte renal shutdown. 

Precautions: when Naturetin is added to an antihypertensive regimen including hydralazine, 

veratrum, and/or ganglionic blocking agents, immediate reduction must be made in the dosage for all 
preparations; the dosage for ganglionic blocking agents must be decreased by 50% to avoid a precipitous 
drop in blood pressure. This also applies if these hypotensive drugs are added to an established Naturetin 
regimen . . . in hypochioremic alkalosis with or without hypokalemia . . . in cirrhotic patients or those on 
digitalis therapy when reductions in serum potassium are noted . . . in diabetic patients or those 
predisposed to diabetes . . . when increased uric acid concentrations are noted . . . when signs — 

leg or abdominal cramps, pruritus, paresthesia, rash — suggestive of hypersensitivity, are noted. 


Raturtin — Dosage: in edema, average dose, 5 mg., once daily, preferably in the 
morning; to initiate therapy, up to 20 mg., once daily or in divided doses; for 
maintenance, 2.5 to 5.0 mg., daily in a single dose. /n /ypertension: suggested 
initial dose, 5 to 20 mg. daily; for maintenance, 2.5 to 15 mg. daily, depending 
on the individual response of the patient. When Naturetin is added to an anti- 
hypertensive regimen with other agents, lower maintenance doses of each 
drug should be used. 


RaturOtin — supplied: tablets of 2.5 mg. and $ mg. (scored). 
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the original crystalline digitoxin 


BECAUSE 


Flexibility of Administration — Digitaline 
Nativelle provides for rapid oral digitalization 
within a convenient range of tablet strengths. 
When desired the intravenous route, or the 
new intramuscular injection may be employed. 
The essentially non-alcoholic intramuscular 
formula, unlike most alcoholic menstrua, ts 
virtually painless. 


Efficiency of Action — Digitaline Nativelle is 
pure digitoxin. It is rapidly, completely and 
uniformly absorbed—neither too fast nor too 
slow—providing a steady and predictable action 
upon the heart muscle. 


Dependability of Performance—Digitaline 
Nativelle (digitoxin] is the pure active glycoside 
insuring optimum range of cardiotonic activity. 
Digitoxin is a drug of choice when a purified 
digitalis product is desired. 


Adequate Margin of Safety—Digitaline Nativelle 
provides virtual freedom from annoying local 
side effects which may occur with the galenicals, 
and its margin of safety is unexcelled by any other 
purified preparation. A product of Nativelle, Inc. 


E. Fougera & Co., Inc. 


roucrna 
Hicksville, Long Island, N.Y. 


REPRINT ORDER 
FORM 


THE AMERICAN JOURNAL 
OF MEDICINE 


11 E. 36th Se., New York 16, N. Y. 


Please send me the following re- 
prints from Tie American Jour- 
NAL OF MEDICINE. 


_) SYMPOSIUM ON RENAL 
PHYSIOLOGY $4.00 


SEMINARS 


_} ALLERGY $2.00 


Diseases OF THE PANCREAS $2.00 


_}) Bone DISEASES $2.00 
ATHEROSCLEROSIS $2.00 
_) Liver DISEASE $2.00 


Enclosed is my check 


Name. 


Address__ 


City. 


should you 
> 
& 
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RAPID SCREENING TEST FOR 


_ HYPOFIBRINOGENEMIA 


Test 


FI-TEST 


HYLANO LABORATORIES Los Ancetes 39. Carr. USGA. 


Supplied in compact ready-to-use kits 
containing complete materials for 
6 determinations. 
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CITRUS BIOFLAVONOIDS 


W hen 
capillary 

or other 
vascular 
damage 
accompanies 
stress 
conditions 


Hesperidin, Hesperidin Methyl Chalcone, or Lemon Bioflar onoid Comple tare 


prescribed as therapeutic adjuncts for control of vascular and capillary damage 


and abnormal cellular metabolism associated with many stress conditions, 


These stress conditions may result from nutritional deficiencies, 


environment, drugs, chemicals, toxins, virus or infection. 


SUNKIST AND EXCHANGE BRAND Hesperidins and Lemon Bioflavconoid 
Complex are available to the medical profession in spec ialty 


formulations developed by leading pharmaceutical manufacturers. 


Sunkist Growers 


PRODUCTS SALES DEPARTMENT « PHARMACEUTICAL DIVISION 
Ontario. California 


ae 
a 
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Maintenance 
of Capillary 
integrity 


Incidence of impaired capillary function 
tote tat than pres 
recognized. Many publications madicate 
the tre my ol increased « apillary 
ss ranges trom 16°. to as beagths 
SO”. of pationts examined (1-4). 


Ke parts show older uple have 
imidence of capillary tragility (6) 

ln a group of capillary 
weuhkness was noted to be greatest in 


the hith and sixth decades (5). 


Hypertensives (7, 5, 0) and those with 

« clive he as arte be rinks, 
diabetes and arthritis, have 
Varying ck of « apillary 

als « tee tet. He tee athagi of 
the beste amd heurt have shown be alized 


mypury im the capillary (10, 11 
( apellary fragility beets 


be tale ad oth base te rial, 


aml clive avers | 12.23). 


artous material have been 
evaluated tor thetr effect the: 

capillary. Degree of tragility has been 
determined by numerous procedures (24-30) 


The therapeutic rationale of combining 
Hespertdin of other citrus 
with act of other the ape 
agents ts bused on the premise that 
capillary weakness may be a contributing 
factor to the diseuse state and that 
integrity should be 

with ascoghtc acid appear to ethunce the 
« the of other therapy. amd help 
control such factors as infection, strew 
and nutritional defictency even im 

cases not shewing capillary weakness. 
NOTE: For bibliography (8-701) write 
Sunkist Growers, Pharmaceutical Division, 
720 E. Sunkist Street, Ontario, California. 
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a monograph on 


and 
the 


rrice $4.00 


scheduled for the 
April 1960 issue 
of 


The American Journal of Surgery 
Ll easy STREET 


wew york 16, N. Y. 


| | 
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Why many 
hypertensive patients 


prefer 


— 
C I BA 
" 


spares them the 
usual rauwolfia side effects 


FOR EXAMPLE. “A study made of syrosingopine [Singoserp| therapy in 77 ambulant 
patients with ewential hypertemwon demonstrated this agent to be effective in reducing hypertension, 
although the daily dosage requered is higher than that of reserpine. Severe side-effects are infrequent, 
and this attribute of syrosingopine is its chief advantage over other Rauwolha preparations. The 
drug appears weful in the management of patients with essential hypertension.”? 


Almost all side effects relieved when Singoserp was 
substituted for other rauwolfia derivatives in 24 patients’ 


ge Fe Prior Re! eved by Not 
Agert Singosero Relieved* 
Dee OF | 1 
of “et 5 5 


of the 24 patents Sad tao Powblesome effects 


(syrosimgopine CIBA) 
First drug to try in new hypertensive patients 


First drug to add in hypertensive patients already on medication 
Supplied: Singoserp Tablets. | mg. (white, scored); botules of 100. 


| G. R.. Hejemancit. and Wright. |.A.M.A. 1691609 (April 4) 1959. 
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THE AMERICAN JOURNAL OF MEDICINE 


will pay $1.00 per copy for 
the following issues: 


May 1948 December 1957 
July 1948 Moy 1958 
May 1957 August 1958 
November 1957 October 1958 
Send Postpaid to 
Rack Issues Wanted — the American Journal of Medicine, Inc. 
(MUST BE IN GOOD CONDITION) 11 East 36th Street, New York 16, N. Y. 


te, 


economy 
acility 


clinically proved 


oral therapy 
that costs your 
patients less 


Pentids 


Sauidd Penscitha G um 
Available in these convenient dosage forms: “400° Tastets (100,000 u.) + Pextins *400° 
FOR Syrup (100.000 u. per 5 when prepared ) . PeENTIDS Tan (200.000 y.) Pextips 
Syrup (200,000 u. per 5 when prepared) Pentip-St Tan (200.000 with 05 Cu. 
triple sulfas) * Pentips Carsuces (200,000 u.) Pentws Sorvste Tastets (200,000 
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IN NAUSEA AND VOMITING OF PREGNANCY 


BONINE 
NOTE! 
BONINE 

BONAMINE) | 

is the new name 2 

for the SAME 
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K migraine © recurrent “sick” headach® aly preg! 


sublingual ergotamine tartrate tablets 


@ faster than any oral tablet—faster than the 
time needed to obtain, prepare and give an 
injection, and get an effect. Tablets dissolve 
under the tongue within 30 seconds, effects 
start with the speed of circulation time, relief 
in the 90 per cent range is established within 
10 to 15 minutes. 


STOPS THE ATTACK WITH 
“PARENTERAL” SPEED AND 
SUBLINGUAL CONVENIENCE 


@ the tiny sublingual tablets can be placed 
under the tongue any time, anywhere—no 
need for water, privacy, or sterile precautions. 


Supplied: Ergomar Sublingual Tablets,’ 2 mg. ergot- 
amine tartrate per tablet, in specially designed dis- 
penser package of 12 tablets. For patient economy 
and convenience, we suggest prescribing 12 tablets. 


KEEPS MORE PATIENTS HEADACHE-FREE MORE EFFECTIVELY 


<NY NORDSON PHARMACEUTICAL LABORATORIES, INC. * Irvington, New Jersey 


THE 


BEST 


WITH 


REALMS 
OF THERAPY 


ATTAINED 


ATARAX 


of 


Special Advantages 


safe, tasty syrup. 
10 me. tablet 


record of effectiveness—over 200 /abora- 
tory and clinical papers from 14 countries. 

Widest latitude of safety and flexibility—no serious 
adverse climcal reaction ever documented. 

distinct among tranquilizers—not a pheno- 
of a meprobamate. 

Added frontiers of usefuiness—antihistaminic; mildly 


antiarrhythmic; does not stimulate gastric secretion. 


Supportive Clinical OBservation 
Maras appeared to reduce anziety 
and restlessness. improve sleep pat- 
terns and make the child more amen 
able to the development of new pat. 
terns of Behavior. . Freedman, 
M. Pediat. Clin. North America $573 
(Aug.) 1958. 


..and for additional evidence 


Bayart. Acta paedi 
10: 164, 1956. A 
iforma Med. 67: 1957. 


Nathan, A.. and Andeiman, M. 
M. J. 992:171 (Oct.) 


.. Seems to be the agent of choice 
im patients suffering from removal ¢is- 


nee. Settel, Am. Pract. & Digest 
PAT..." orventation, confusion, conversion hys- Treat. 6.1584 (Oct.) 1957. Negri, 
"sa teria and other psychoneurotic cond:- F.: Minerva med. 48:607 (Feb 
occurring in old age.” Smigel 21) 1957. Shalowitz, M.; Geri- 
well tolerated by ded)! tated 0. et at: 1 Am. atrics 19:312 Uuly) 1956. 
patents 7.61 Uan) 1959. 
“AN (asthmatic) patients reported 
greater calmness and were able to 
rest and sleep better...and led a 
more normal iife....in chronic and Eisenberg. 8. C.: 169:14 


useful adjunctive therapy for 
asthma and dermatos:s 
ticularly effective in urticaria 


acute urticaria, however, hydrosyzine 
was effectwe as the sole medica 
ment.” Santos. |. M.. and Unger, L.: 
Presented at 14th Annual Congress. 
American College of Allergists, Atian- 
the City, New Jersey, April 23-25, 1958. 


(lan. 3) 1959. Coirauilt, R., et al.: 
Presse méd. 64:2239 (Dec. 26) 
1956. Robinson, M.. Jr., et 
South. M. J. $0:1282 (Oct.) 1957. 


wYPERL MOTIVE 
ADULTS 
- 


Coes not mental acuity 


.. especially well-suited for ambula- 
tory neurotics who must work, drive 
Car. of operate machinery.” Ayd, F. 

. New Yoru J. Med. $7: 1742 (May 
18) 1957. 


New York 17. 
Division, Chas. Pfizer & Co.. Inc. 
Science for the World's Well-Being 


R. C.. Ie Florida M. 
A. 45:549 (Nov.) 1958. Menger, 
New York J. Med. 58:1 
(May 15) 1958. Farah, L.: Inter- 
- Med. 169:379 (June) 


SUPPLIED: Tablets. 10 
mg.. 100 mg.; bottles 100. 
Syrup (10 mg. per tsp.). pint 
botties. Parenteral Solution: 25 
mg. cc. in 10 cc. multiple-dose 
vials; 50 mg. cc. in 2 Cc. am- 
pules. 
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A new Seminar 


that presents recent clinical findings on 


Mycotic 


This Seminar contains: 


Current Concepts of Diagnostic Serology and Skin Hypersensitivity in the Mycoses. 
S. B. Satviy, Hamilton, Montana 


From the U.S. Department of Health, Education, and Wellare, Public Health Servier, National lostinutes 
of Health, National Institutes of Allerev and Infectious Diseases. Rocky Mountain Laborators. HManmuleon. 
Montana. 


The Course and Prognosis of Histoplasmosis. 


Harry Rupr. w.p.. Micuaer L. Furcortow. up... Aeneas City. 1. Lawn Vaties. and C 
A. BrasHEer. m.D.. Mount Vernon. 


From the Kansas City Field Station. Communicable Disease Center. Bureau of State Services. Publix 
Health Service. U.S. Department of Health, Education, and Welfare. University of Kansas School of 
Medicine. Kansas Citv. Kansas. and the Missouri State Sanatormm. \lount \ernmon. 


Aspergillosis. A Review and Report of Twelve Cases. 
SyDNEY M. Fineconp, u.p.. Drake Wut. and Jou, Murray. / 
From the Department of Medicine, Wadsworth Hospital, Veterans Administration Center, Lan \neeles 
and Department of Medicine and Pathology, Universi of California Medical Center, Law Angeles, 
California. 

The Use of Amphotericin B in the Treatment of Coccidioidal Disease. 
Wirtiam A. Winn, Springrille, Califorma 


From the Department of Medicine, Tulare-Kings Counties Hospital, Springville. Calitormea 


North American Blastomycosis. 
RicHarp HarRReELL. and Artuur C. Curts, Ane Arbor, 


From the Department of Dermatology, University of Michigan Medical Center, and the VA. Hospital, 
Ann Arbor, Michigan. 


Cryptococcosis (Torulosis). Current Concepts and Therapy. 
M. L. Lirtman, New York, New York, 


-From the Departments of Microbiology and Medicine. the Mount Sinai Hospital, New York. N. ¥ 
These studies were supported in part by research grants from the Squibb Institute for Medical Research 
and the National Science Foundation 


Actinomycosis and Nocardiosis. A Review of Basic Differences in Therapy. 
Josepu W. Peasopy. Jr.. Washington, D.C. and Joun H. Orleans, 


Fully illustrated— Many references included 


The Seminar on Mycotic Infections originally appeared in The American Journal of 
Medicine and is now available in bound library reference form at 53.00 per copy 


The American Journal of Medicine - 11 East 36th Street - New York 16, N. Y. 


potentiated therapy for mild to moderate hypertension 
Consider the benefits of Singoserp-Esidrix if it's mild to moderate hypertension (especially 
if edema is a complicating symptom). Singoserp, a man-made analog of reserpine, lowers blood 
pressure but seems to cause fewer side effects than natural rauwolfia compounds. 
When Singoserp is potentiated by Esidrix, blood pressure is lowered more effec- 
tively than with single-drug therapy. SUPPLIED IN TWO STRENGTHS: Singoserp- 
Esidrix Tablets #2 (cach containing | mg. Singoserp and 25 mg. Esidrix) and 
Singoserp-Esidrix Tablets #7 (each containing 0.5 mg. Singoserp and 25 Ary 
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first of a new class of therapeutic agents 
for superior, safer, faster control 
of common emotional disturbances 


in a class by itself—chemically 


Not a manipulated molecule, the structure of this 
compound resembles that of no other drug. Librium is a 
product of truly original Roche research. 


in a class by itself—pharmacologically 


Librium exhibits an unprecedented “taming” action in 

animals. It is the first compound in which the specific 
antiaggressive component is separated from a generalized 
depressant effect on locomotor activity and reflex 

patterns. While Librium has tranquilizing properties 
comparable with those of chlorpromazine and reserpine, it lacks 
the autonomic blocking effects of these compounds and 

does not produce extrapyramidal side effects. 

Librium has none of the hypnotic effects of the barbiturates. 


in a class by itself—clinically 


The therapeutic range of Librium “envelops and extends well 
beyond that of meprobamate and into certain indications for 

which the phenothiazines are prescribed.”' More than replacement 
therapy, Librium is quantitatively and qualitatively superior 
to“tranquilizers” and “equanimity-producing drugs.” 

Librium is distinguished by an unusually rapid onset of 

action and a high degree of safety. 


Published reports on Librium: 1. G. A. Constant, Dis. Nerv. Syetem, 
21:(Suppl.), 37, 1960. 2. T. H. Harris, ibid., p. 3. 3. L. O. Randall, ibid., p. 7. 
4. H. A. Bowes, ibid., p. 20. 5. J. M. Tobin, 1. F. Bird and D. E. Boyle, 

ibid., p. 11. 6. J. Kinross-Wright, 1. M. Cohen and J. A. Knight, ibid., p. 23. 
7. H. H. Farb, ibid. p. 27. 8. C. Breitner, ibid., p. 31. 

9. I. M. Cohen, ibid., p. 35. 10. L. J. Thomas, ibid., p. 40. 

11. R. C. V. Robinson, ibid., p. 43. 12. S. C. Kaim and I. N, Rosenstein, 

ibid., p. 46. 13. H. E. Ticktin and J. D. Schultz, tbid., p. 49. 

14. J. N. Sussex, ibid., p. 53. 15. 1. N. Rosenstein, ibid., p. 57. 

16. 1. N. Rosenstein and C. Silverblatt, to be published. 
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LABORATORIES 


Division of Hoffmann-La Roche Ine. 


Nutley 10, N. J. 
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to free the patient 


from anxiety and tension, 

whether presenting symptomatology 
or associated with 

organic or functional disorders. 


to free the therapy 


from the drawbacks of 
previous agents. 


to free the physician 


from the frustrations of prolonged, 
inconclusive treatment and 

to render the patient 

more amenable to therapy. 


uses of Librium 

in the office patient, troubled by 
anxiety and tension, and 

by the irritability, fatigue and 
nervous insomnia associated 
with tension states 


in the office patient, where you 
suspect anxiety and tension as 
contributing or causative factors of 
organic or functional! disorders 


in more severely disturbed patients, 
including cases of agitated and 
reactive depression, fears, phobias, 
obsessions and compulsions 


Supplied: 10-mg, green-and-black capsules. 
Bottles of 50 and 500. 

For complete information regarding 
dosage and precautions, please 

consult product literature. 


ROCHE 


Therapeutic vitamins in the “therapeutic” jar 


Any severe disease process undermines the nutritional integrity of tissue.’ To counteract physiologic 
stress depletion of B and C vitamins, prescribe high potency STRESSCAPS ... in burns... fractures 
. severe infection ... surgery ...and in chronic disorders such as arthritis, aleoholiam or colitis 
The attractive STRESSCAPS jar also plays an important therapeutic role... reminding the patient 


of his daily dosage . . . assuring adequate intake for full metabolic support 


Each capsule contains: 


Thiamine 
Mononitrate (6,).... 10mg 
Riboflavin (B,) .... 10 mg. 
Niacinamide 100 mg. 
Ascorbic Acid .. 300 mg. 
Pyridoxine HC! (B,).. 
Vitamin ........ 4 mcgm. 
Folic Acid .. ae 1.5 meg. 
Caicium Pantothenate. 20 mg. 
Vitamin K (Menadione 2 
Average dose 1-2 capsules daily Stress Formula Vitamins Lederie 


1. Spies, 7. 0.: J. A. ML A. 
167:675 (June 7) 1958. 


t Lederte ) LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pear! River, N. Y. 
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indispensable source for 
new drug descriptions” 


MODERN DRUG 
ENCYCLOPEDIA 


AND THERAPEUTIC INDEX 
with FREE 3- YEAR bi-monthly supplement service, MODERN DRUGS 


Bdited t+ Towm P 
we Face 


Men Seat cur Morethan70°%ofthepre- scription Drucs and the 
scriptions written today mew Narcotic CLassiFi- 
call for new drugs intro- cATIONS—your up-to-the- 
duced within the past 3 minute source for latest 
years. It’simperative that composition or descrip- 
your drug reference be tion, action, use, supply, 
complete,dependable,cur- dosage, caution and ad- 


% INDEXED to save you time. rent and up-to-date. Here ministration data on more 

Therapeutic, Drug, Manufac- is your authority on Pre- i than 4,000 drugs. 

turer's and new Generic Name 

plus seli-pronouncing ORDER THIS 3-YEAR SERVICE TODAY-;------ 
MODERN DRUGS m-3/60 


TT East 36th Street, New York 16, New York 


Please send me the 7th Edition MOOtEN and Therapeutic 
Indes, plus bi-monthly MOOtEN Deucs Supplements for 3 yeors—oll for $17.50° 
Send clong Binder for Deucs Supplements — $3.00 


COMPLETE, authoritative, 
continuing service for 3 years— 
New 7th Edition plus 18 bi- 


monthly Mopern Drucs Sup- Remittance Enclosed C) Bilt me later 
plements—all for $17.50. 

ATTRACTIVELY BouNnpd in 

durable red cover stock. Ap 


G1, x 24". 


RN DRUG 
CLOPEDIA 
wm 


answers best the question of how 
to treat patients with allergic dermatoses. 


When you prescribe POLANIL (composed I O| 
of POLARAMINE',today’s lowest-dosage 

antihistamine, plus DERONIL", today’s lowest- 
dosage corticosteroid), you can control the dis- 
comfort of allergic dermatoses, hay fever and seasonal 
asthma. (Remember, too, POLARAMINE alone or in combination 
controls discomfort of seasonal and nonseasonal allergies; aller- 
gic complications of respiratory illness ;drugand serum reactions.) 


Because of its unique composition, POLANIL is particularly 
recommended for those dermatoses in which an antihistamine 
alone may not be fully effective, or for which full steroid 
therapy is not indicated. Pruritus responds favorably to 


POLANIL in almost all cases even 
when edema and erythema may persist. 
POLANIL is effective in treating patients 


in precisely those areas where histamine is concen- 
trated and where it provokes the most intense reaction: the skin, 
the upper gastrointestinal tract and the respiratory tree. The 
DERONIL component possesses an intensified anti-inflammatory 
activity with minimal effect on electrolyte and water balance. 
Desege One of two tablets after meals and at bedtume Dosage should be gradu- 
ally reduced to lowest effective maintenance level or. possible. duscontunued. 


Supply Available in bottles of 50. Each tablet contains 0.25 mg. dexamethe- 
sone, 2 mg. dexchlorpheniramine maleate, and 75 mg. ascorbic acid. cw yes 


with resistant allergic dermatoses and sca- 
sonal asthma because the POLARAMINE 
component blocks the reception of histamine 


Index to Advertisers 
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OTITIS MEDIA 


TONSILLITIS 


BRONCHITIS 


FEWER TREATMENT FAILURES IN RESPIRATORY TRACT INFECTIONS 


BACTERIAL 
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accepted chemotherapeutic and antibiotic agents™' 


effective perorally against the majority 
of common infections caused by pathogenic bacteria 
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ALTAFUR is available in tablets of 250 mg. (adult) and 50 mg. (pediatric), bottles of 20 and 100. 
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alseroxylon, 2 mg. 


Seven years of experience show 
that RaAUWILOID also affords 


based on negligible incidence 
of side actions 


from concern over sudden 
hypotensive episodes or unwanted 
biochemical alterations 


, .. simplicity of dosage 
.. applicable to a wide range of patients 


When more potent drugs are needed, prescribe 
one of the convenient single-tablet combinations 


alserosyton athaverel or iii 
omg. aiseroryion mg. and hesamethonium 
chloride dihydrate 250 mg. 


Many pathents with severe hypertension can be main- 
taned on Rauwiloid alone after desired blood pres- 
sure lewels are reached with combination medication. 


does more than tower biocod pressure! 
Northedge, Califorma 


Singoserp: 
It spares them from the usual rauwolfia side effects 


FOR EXAMPLE: “A clinical study made of syrosingopine |Singoserp) therapy in 77 ambulant 
patients with essential hypertension demonstrated this agent to be effective in reducing 
hypertension, although the daily dosage required is higher than that of reserpine. Severe 
side-effects are infrequent, and this attribute of syrosingopine is its chief advantage over 
other Rauwolfia preparations. The drug appears useful in the management of patients with 
essential hypertension.”* 

*Herrmann, G. R., Vogelpohi, E. B., Hejtmancik, M. R., and Wright, J. C. JA.MLA. 168:1609 (April 4) 1959. 
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Editorial 


Pyclonephritis An Enigma Ropert BirCHALL 


Climcal Studies 


Cat Scratch Disease. A Study of Eiehty-Three Cases 
W. B. Spautpinc anp Joan N. HENNEsSY 


An analysis of eighty -three cases of this cause of solitary indolent lymphadenitis, particularly of the 
axillary nodes, again emphasizes the prevalence of the infection—despite its relatively infrequent 
diagnoses and brings out many interesting points about the disease. A skin reaction to the specific 
antigen remains the most useful confirmatory test, but about half of adults with the infection also 
give a positive lymphogranuloma venereum complement fixation test. The fever does not respond 
to antibnetics or other therapeutic measures but the course, fortunately, is self-limited. 


Tuberculous Peritonitis. A Study of Forty-Seven Proved Cases Encountered by a Gen- 
eral Medical Unit in Twenty-Five Years 
W. R. Burack anp Rosert M. 
As indicated in this analvers of forty-seven cases, the diagnosis of tuberculous peritonitis remains elu- 
sive, particularly when it occurs with cirrhosis of the liver. No association of symptoms or signs is 
reliable, and laboratory confirmation fails in an appreciable proportion of cases. However, in a 
patient with ascites, with or without cirrhosis, who has unexplained abdominal pain or tenderness, 
or fever, the powululity of tuberculous peritonitis should be considered, even in the absence of 
demonstrable tuberculoss clewhere. Suggestive findings in the ascitic fluid include a total protein 
content greater than 2.5 em. per cent and more than 250 leukocytes per cu. mm. with a preponder- 
ance of lymphocytes. 


An Experimental Malabsorption Syndrome Induced by Neomycin 
Evoene Jaconson, Ronertr B. Cuopos ann W. FaAtoon 


The familiar gastrointestinal effects of neomycin include a temporary state of malabsorption. The 
close resemblance of the broad spectrum of malabsorptive errors so produced to non-tropical sprue 
is brought out in this paper which deseribes reduced absorption from the gut of carotene, glucose, 
p-xylose, iron-59 and vitamin B,., and a fall in serum cholesterol. By comparison with the effects 
of magnesium sulfate and castor oil it is made clear that the ncomycin effects are not attributable 
simply to hypermotility of the bowel; nor, apparently, to changes in the bacterial flora of the 
intestines or poisoning of intestinal enzymes required for absorption. The authors favor the hy- 
pothesis that the drug induces inflammatory cflects in the small intestinal mucosa which obstruct 


absorption. 
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Available in boxes of 30 
and 100. Write for copies 
of recent clinical reports. 


For more successful pregnancies 


in 
habitual aborters 


When added to vour individualized anti-abortive regimen, 
NUGESTORAL may help you bring more habitual aborters 
to successful term. 


By supplying five therapeutic agents known to contribute 
to fetal salvage, NUGESTORAL creates an optimal maternal 
environment for the maintenance of pregnancy. 


Nugestoral supplies in each daily dose of three tablet 

Progestational action help maintain fetu 
© Relieves uterine spasticity 


Ascorbic Acid (Vitamin ©) 525.0 me 
Purified Hesperidin 157.5 me. 
j a iad Pi. @ 4 


© Prevent or correct abnormal capillary fragility) 
@ Protect and strengthen decidual verre! 


Menadione Sodium Bisulfite my 


Prevents hypoprothrombinemia in mothers child 


dl, Alpha-Tocopherol Acetate (Vitamin FE) 10.5 me. 
e Extra nutritional insurance 


DOSAGE: i: ophylactic One NUGESTORAL tablet 1.1.4. from diag 
nosis through at least the second trimester 


Symptomatic — Two tablets tid. or qi.d. until symptoms are con- 
trolled. Then one tablet tid. 


Organo ORGANON INC, ORANGE, N. J. 
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The Differential Effect of Drugs on the Proximal and Distal Colon 
Srpney Fink AND GERALD FRIEDMAN 534 


Registration of intraluminal pressures simultaneously in proximal and distal segments of the colon, 
before and after injection of appropriate drugs, gave additional evidence that the proximal 
(vagus innervated) and the distal (sacral innervated) halves of the colon are functionally distinct 
units. This concept deserves more attention in relation not only to the action of drugs but also in 
respect to the pathogenesss and course of colonic diseases. 


Eryvthrocevte Dynamics in Liver Disease | Cuaries A. Hart 541 


There is a good deal of uncertainty concerning the state of the red cell volume in patients with 
cirrhosis and other liver diseases, since measurements have ranged from low to normal to high, and 
alee litthe clarification of the several factors which determine the red cell volume under these cir- 
cumstances. The present study employs appropriate technics and calculations to measure the total 
red cell volume (lownd to be low in very few cirrhotic subjects), red cell life span (usually more or 
less reduced), the rate of red cell production (normal or increased). On the whole, then, this group 
of sulgects with cirrhosis and other liver disorders managed to maintain normal or essentially 
normal ervthrocyte dynamics. 


A Rapid Screening Test for Deficiency of Plasma Ceruloplasmin and Its Value in the 
Diagnosis of Wilson's Disease 
Amex, B. Scnorr, Anatrot G. Morett, Z. Goip 
AND |. Herpert SCHEINBERG 550 
A spot test for ceruloplasmin is described, intended to screen children for latent Wilson's 


diveuse. There is a practical point involved, since carly recognition and institution of preventive 
measures may obviate the clinical manifestations of hepatolenticular degeneration. 


Studies on Copper Metabolism NXAITX. A Critical Analysis of Serum Copper and 
Ceruloplasmin Concentrations in Normal Subjects, Patients with Wilson's Dis- 
case and Relatives of Patients with Wilson’s Disease 
G. E. Carrwricutr, H. Marxowrrz, G. S. Surecps anp M. M. Wintrospe 555 


W ikon 's disease is associated with a disturbance in copper metabolism characterized by deficiency 
of ceruloplasmin, increased absorption of copper from the gastrointestinal tract, increased non- 
ceruloplasmin copper in the plasma, and excessive deposition of copper notably in certain tissues of 
predilection. Which, if any, of these abnormalities represents the primary genetically transmitted 
defect is still a matter of conjecture. The present study points up discrepancies between the 
ceruloplasmin concentration and the severity and duration of the clinical manifestations of 
Wilson's disease a few patients with overt disease had ceruloplasmin levels within the lowest 
‘range of normal, and some symptom-free relatives had distinct ceruloplasmin deficiency. It is 
concluded that ceruloplasmin deficiency is not the primary metabolic defect in Wilson's disease. 
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e increases bile 
DECHOTYL stimulates 
the flow of bile — 
a natural bowel 
regulator 


® 
Dic pently stimulates 
Micrtinal petistales 


softens lecet 
Dicnortyt eapedites fuid 
into bowel contents 


cmulsifies fats 
DECHOTYVE facilitates 
hpolysis — prevents 

mhibstion of bowel motility 
by unsplit fats 


helps free your patient from both... 
constipation and laxatives 


TRABLETS™ 


well tolerated...gentle transition to normal bowel function 


“=m Recommended to help convert the patient—naturally and gradually —to healthy 
bowel habits. Regimens of one week or more are suggested to assure mainte- 
nance of normal rhythm and to avoid the repetition of cither laxative abuse or 
constipation. 


Average adult dose: Two TRABLETS at bedtime as needed or as directed by a physician. 


Action usually is gradual, and some patients may need | or 2 TRABLETS 3 or 4 times daily. AM ES 


Contraindications: Biliary tract obstruction; acute hepatitis. intone 


DECHOTYL TRABLETS provide 200 mg. DECHOLIN,® (dehydrocholic acid, AMES), 50 mg. 
desoxycholic acid, and 50 mg. diocty! sodium sulfosuccinate, in each trapezoid-shaped, (, \" 
yellow TRABLET. Bottles of 100. 


*AMES T.M. for trapezoid-shaped tablet. “oc 
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Reviews 


‘The Closing Mechanism at the Gastroesophageal Juncuon 

Gasron E. Texrer, Jr., Crirrorp J. BARBORKA 

AND J. VANDENBROUCKE 

While it is apparent that there must be some kind of closing mechanism at the gastroesophageal 
junction, elucidation of the nature and operation of this mechanism has proved to be extra- 
ordinarily difheult. The various proposals made in this connection are here set forth and discussed 
critically and in detail. It ts indicated that a distinct anatomic sphincter, as such, does not exist, 

vet a physiologic sphincter is readily demonstrable by pressure measurements as a high pressure 

rone. The possible roles plaved by a tlap-valve, the pinchcock action of the diaphragm and a 


rosette of mucosal tolds are considered 


Gallop Rhythm of the Heart. |. Atrial Gallop, Ventricular Gallop and Systolic Sounds 
JosepH GRAYZEL 


An attempt is made in this careful study to correlate gallop rhythm with hemodynamic events of 
the heart. Gallop rhythm is a mechanical event associated with a relatively rapid rate of ventricu- 
lar filling and characterized by a ventricular bulge and a low frequency sound. Systolic sounds 
therefore are not gallop sounds. Two types of gallop rhythm exist, ez.. “rapid filling” and “atrial” 
gallop, both diastolic in time. Cases are presented illustrating the mechanism involved, timing, and 
the clinical conditions producing these types of gallop rhythm 


Clinicopathologic Conference 


Inferior Vena Caval Occlusion 


Clinieopathologic Conference (Washington LU niversitv School of Medicine). 


Case Reports 


Acquired Hemolytic Anemia and Transient Erythroid Hypoplasia of Bone Marrow 
Leo M. Meyer ann Rosert W. BertrcHer 


An case 


Elective Thymectomy in the Treatment of Aregenerative Anemia Associated with 
Monocytic Leukemia | LAMAR SOUTTER AND CHARLEs P. EMERSON 
A stumulating discussion of the presently confused state of knowledge concerning the possible role 


of the thymus in the pathogenesis of occasional cases of pure red cell anemia, and the place of 
thymectomy in management. 
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In convenient aerosol spray—for the treatment 
of dermatoses, particularly in out-of-reach prob- 
lem areas—a fresh approach to therapy 


@ the superior anti-inflammatory effect of Kenalog 
Spray'’ provides anti-inflammatory, antiallergic, 
and antipruritic relief in acute, exudative, weeping 
lesions, even in extensive, out-of-reach problem areas. 


® minimal local irritation and less chance of local 
contamination. 


® metabolic studies show electrolyte disturbance 
does not occur when Kenalog is applied topically." *° 


® easy to apply. gives broad, even coverage, and 
permits observation of lesions as they heal. 


superior topical corticosteroid 


Indications: Atopic dermatitix, contact dermatitie, 
dermatiti«, neuredermatitic, «eberrheic dermatitie, insect bites, 
pruritus ani and vulvar, lichen simplex chrenicus, exfoliative der- 
matitis, stasis dermatitis, nummular ecrema, sunburn. 

Apply the «pray te the affected areas from « ditance of 
3 to 6 inches, Lid. or A beccond opray (delivering 
mately 0.1 mg. of triamcinolone acetonide) covers on areca shout 
the size of the hand. Cover the eves when using Kenalog Sprey 
on or near the lace. 

Supply: Kenalog Spray in 5° and 150 Gm. containers of 3.3 mg. 
and 10 mg. triamcinolone acetonide respectively. available — 
Kenalog Cream (0.1%), Kenalog Ointment (0.1%) and Kenalog 
Lotion (0.1%). 
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Hypophosphatasia in the Adult | J. E. Bernune ano C. E. Dent 


Hitherto described only in children, the authors record the presence of hypophosphatasia in two 
middle-aged sisters. Both show the characteristic low plasma alkaline phosphatase and urinary 
excretion of phosphoethanolamine, and interesting skeletal changes consistent with the disorder. 


Hepatolenticular Degeneration. Clinical, Biochemical and Pathologic Study of a Pa- 
tient with Fulminant Course Aggravated by Treatment with BAL and Versenate 
Leo E. Hottisrer, L. Curt, Vieror A. Gonna 
AND Feurx O. Kors 
An instructive case, well described. 


Pulmonary Thromboarteritis Associated with Interatrial Defect and Rheumatic 
Carditis Sicmunp L. Witens Ernest S. REDFIELD 


An interesting case instructively discussed. 


Primary Hyperaldosteronism without Adrenal Tumor 
Watrer Moran, Freperick C. Goetz, James MELBy, 
BERNARD ZIMMERMAN AND B. J. KENNEDY 
Unequivocal evidence of primary hyperaldosteronism was obtained in an eighteen year old girl 
with marked hypertension. Surgical exploration, however, failed to reveal adrenal tumor or dis- 
tinct hyperplasia; nevertheless subtotal adrenalectomy resulted in the return of the blood pressure 
to normal, and a correction of the metabolic abnormalities. The authors point to other such cases, 
all in subjects less than eighteen vears of age at the time of diagnosis, and suggest that these cases 
represent a distinct form of congenital adrenal hyperfuncuon. 


Shechan’s Syndrome with Diabetes Insipidus . . . . . Harotn W. Evans 


A case illustrating the point that postpartum hemorrhage with circulatory collapse may result in 
posterior as well as anterior pituitary insufficiency. 


Intrahepatic Cholestasis Following Administration of Chlorpropamide. Report of a 
Case with Electron Microscopic Observations 

Josepn Reicuer, Stantey B. GotpperGc, Max ELLENBERG 

AND FENTON SCHAFFNER 


This study adds yet another drug, a sulfonylurea compound, to the list of those causing intrahepatic 
cholestasis with jaundice. 
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Lipoid Dermato-Arthritis. Reticulohistiocytoma of the Skin and Joints 
Josern Bruce, Arruur C. ALLEN AND Harvey BLANK 


An interesting account of an unusual disorder. 


Chronic Relapsing Pancreatitis with Extensive Subacute Peritonitis and Chronic, Re- 
current Massive “Chylous” Ascites 
Eb. Gameite, WALTMAN WaLTERS AND Paut W. SCANLON 668 


An instructive case. 


PLEASE NOTE... 


in the article “Liver Cell Necrosis in Chlorpromazine Jaundice 
(Allergic Cholangiolitis). A Serial Study of Twenty-Six Needle 
Biopsy Specimens in Nine Patients” which appeared on pages 
708-729 of the November issuc, all alkaline phosphatase values 
should be read as Shinowara-Jones-Reinhart units rather than 
Bodansky units as written. 
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NEW AND EXCLUSIVE 


FOR SUSTAINED 
TRANQUILIZATION 


MILTOWN' (meprobamate) now available 


in 400 mg. continuous release capsules as 


HIGHER POTENCY 


FOR GREATER CONVENIENCE 


e relieves both mental and muscular tension 
without causing depression 


e does not impair mental efficiency, motor 
control, or normal behavior 


Usual dosage: Onc capsule at breakfast, 
one capsule with evening meal 


Available: Mcprospan-400, cach blue capsule contains 
400 mg. Miltown (meprobamatc) 


Meprospan-200, cach yellow capsule contains 
200 mg. Miltown (meprobamate) 
Both potencies in bottles of W). 


Qi WALLACE LABORATORIES , New Brunswick, N. 7. 


12 
fat, JUST ONE CAPSULE 
LASTS ALL DAY 


orally effective progestational therapy 


(norethindrone, Parke-Davis) 


in conditions involving deficiency of progesterone... 


primary and secondary amenorrhea e menstrual irregularity « func- 
tional uterine bleeding « endocrine infertility « habitual abortion 
threatened abortion premenstrual tension dysmenorrhea 
PACKAGING: > 114. scored tablets, bottles of 30. 12660 
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important reasons why 
physicians choose Fsidrix 
for congestive heart failure, 
toxemia & edema of 
pregnancy, premenstrual 
edema, steroid-induced 
edema, edema of obesity 


1. Esidrix is one of the most effective oral 


diuretics known...10 to 15 times more 
active than chlorothiazide. 


2. Esidrix markedly increases sodium and 
chloride excretion, usually with mint 
mal effect on excretion of potassium and 
bicarbonate. 


Certain patients unresponsive to met- 
curials and chlorothiazide respond read- 
ily to Esidrix. 


4. Esidrix alone can be used to reduce 


~- blood pressure. It also potentiates the 


action of such other antihypertensive 
agents as Singoserp, Serpasil, Apresoline, 
and ganglionic blockers. 


S. Patients translerring from chlorothia- 
zide to Esidrix frequently experience ad- 
ditional loss of retained body fluid 
and/or lower blood pressure levels. 


6. In most cases, Esidrix permits modera- 
tion in severe sodium restriction, makes 
meals more palatable. 

(hydrochlorothiaside CIBA) 

An improved analog of chiorothia- 

zide, a product of CIBA research 


surrimp: Esidrix Teblets, 25 mg. (pink, scored) and 50 
mg. (yellow, scored). 


SINGOSER®P® (syros:ngopine CiBA) 


SERPASIL® (reserpine CIBA) 
APRESOLINE® hycrochionde | 
UMMIT, NEW JERSEY (hydralazine hydrochionde CIBA) Complete information available on request, 
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frequency, 


and severity of anginal attacks 


Meprodamate and Pentaerytnrito! Tetranitrate, Wyeth 


EQuANITRATE helps control pain and accompanying anxiety in angina 
pectoris. It reduces the number and severity of attacks, increases exercise 
tolerance, and lessens nitroglycerin dependence. 


A recent double-blind study? comparing meprobamate, a placebo, PETN, 
and EQUANITRATE states: “The best results . . . in both clinical and electro- 
cardiographic response, were observed with a combination of meprobamate 
and pentaerythritol tetranitrate [EQUANITRATE|.. . .” 


For further information on prescribing and administering EQUANITRATE 
see descriptive literature, available on request. 


Wyeth Laboratories Philadelphia |, Pa. 


tRuwek, H.1.: Am. J. Cardiol. 3:547 (April) 1959. *Trademark 


Supplied: EQUANTITRATE 10 (200 mg. meprobamate, 10 mg. pentaerythritol tetranitrate), 
white oval tablets, vials of SO. EQUANITRATE 20 (200 mg. meprobamate, 20 mg. pentaeryth- 
ritol tetranitrate), yellow oval tablets, vials of 50. 
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in allergic disorders 


Often the symptoms of hay fever... allergic, seasonal or perennial 
rhinitia...perennial asthma...drug reactions...allergic pruritus 
are too severe to be adequately suppressed by antihistamines alone. 
Yet the allergy may not warrant high dosage steroid therapy. 
ARISTOMIN is particularly beneficial in such cases. 


Combining two highly effective agents in allergy therapy — 
ARISTOCORT® Triamcinolone and chlorpheniramine — at the lowest 
dosage available for each, ARISTOMIN offers unsurpassed anti- 
inflammatory — antiallergic — antihistaminic action at minimum 
maintenance levels. 


Designed to offer potent antiallergic therapy easily adjusted to 
individual patient needs, ARISTOMIN is well-tolerated and effective 
in most cases at low dosage. Side effects are infrequent and minor 
in nature. 


Indications: tay fever, allergic rhinitis, seasonal and perennial rhinitis, 
vasometor rhinitis, perennial asthma, generalized pruritus of 
allergic origin, drug reactions, and other allergic conditions. 

Dosage: One to eight capsules a day in divided doses. Dosages should be 
established on the basis of individual therapeutic response. 

Precautions: saswrocoat Triamcinolone is a highly potent glucocorticoid with 
profound metabolic effect. and all precautions and contraindi- 
cations traditional to corticosteroid therapy should be observed. 
Discontinuance of therapy must be carried out gradually if 
patients have been on steroids for prolonged periods. 

Supply: Each Capsule contains antstocort Triamcinolone 
(1 me.). Chlerpheniramine Maleate (2 mg.), and Ascorbic 
Acid (75 me.). Bottles of 30 and 100. 


FOR THE ALLERGIC "IN-BETWEEN"... 


STEROID-ANTINISTAMINE COMPOUND LEDERLE capsules 


greater latitude in reaching minimum maintenance dosage 


for severe allergies requiring [all-scale steroid therapy A r l S t O C O rt 


1 me. scored tablets (yellow); 2 mg. scored tablets (pink); 
4 me. scored tablets (white): 16 me. scored tablets (white). 


LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pear! River, New York 


for the neuritis patient 
can be tomorron 


“R Day”—when pain is relieved—can come early for patients with 
inflammatory (non-traumatic) neuritis if treatment with Protamide 
is started promptly after onset. 

Protamide is the therapy of choice for either early or delayed 
treatment, but early use assures greatest efficacy. 

For example, in a 4-year study’ and a 26-month study~ a combined 
total of 374 neuritis patients treated with Protamide during the 


first week of symptoms responded as follows: 
60% required only 1 or 2 daily injections for complete relief 


96% experienced excellent or good results with 5S or less injections 


Thus, the neuritis patient's first visit—especially an carly one— 
affords the opportunity to speed his personal “R Day.” 


Protamide 1s available at pharmacies and supply houses 


in boxes of ten 1.3 cc. ampuls. Intramuscularly only, 


one ampul daily. 


REFER TO 


PAGE 813 


Detroit 11, Michigan 


1. Lehrer, H. W., et al.: Northwest Med. 75:1249, 1955. 
2. Smith. Richard T.: New York Med. 8:16, 1952. 
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process 


Just a “simple” 
case of Cystitis » * 
dy be the 
precursor of 
pyelonepnritis 
re may actually be | \ 
the first evidence t 
of a pre-existing ; 
pyelonephritic 
tO ensure rapid control of infection 
the urogenital system 


edema 


more doctors are prescribing 


more patients are receiving the benefits 
= more clinical evidence exists for — 


“Chiorothiazide was piven to 16 
patients for a total of 295 patient. 
treatment days.” “Chlorothiazide is 
a Safe, oral diuretic with a clinical 
effect equal to or greater than a 
parenteral mercurial.” Harvey, S. D. 
and DeGraff, A. C.: N. Y. State J. 
Med., 59:1769, (May 1) 1959. 


Our program has been one of 
polypharmacy in which we attempt 
to deplete body sodium with chioro 
thiazide. This drug 1s Continued in- 
definitely as background medication 
for all antshypertenswe drugs. 
Moyer, J. H.: Am. J. Cardiology, 
3:199, (Feb.) 1959. 


DOSAGE : Edema—One or two 500 mg tablets 
DIURIL once or twice a day. Hypertension— 
One 250 mg. tablet DIURIL twice 2 day to 
one 500 mg. tablet DIVURIL three times a day 


in edema 


Chiorottuazide is an excellent agent 

for reef of swelling and breast tore 
ness associated with the premen 
Strual tension Syndrome, since a)! 
patents (50! with these complaints 
were completely reheved Reyes, 
Wand Berlacher,—.) JAMA. 
169 109, (ian. 10) 1959 


SUPPLIED 750 me and 500 mp scored tettets DIURI 
(chlorottwande) in bottles of 19) and 1.00) 
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than for all other diuretic-antihypertensives combined! 


in edema 


One hundred patents were treated with 
oral chiorotthande “In the presence of 
chmcaily detectable edema. the agent was 
wtewertally effective CrlorotMande 
at present the most effectwe oral diuretic 
m pregnancy.” Landesman, R.. Oliste:n, 
and Quinton, N. Y. State J. 
99:66, (Jan. 1) 1959 


in cirrhosis with ascites 


All three of the patients with Laen- 
mec $ corrhosis. ascites and edema 
had a favorable response. with a mean 
werght loss of § Ibs.. during the frve- 
day treatment period with a slight 
decrease in edema.” Castle. C. 
Conrad. and Hecht, H. H.: Arch. 
Int. Med.. 109:°415, (March) 1959. 


“In a study of 10 patients with the 
nephrotic syndrome associated 
with various types of renal disease, 
orally admumstered chiorothiazide 
was a successful, and sometimes 
dramatic, diuretic agent.” Burch, 
G. E. and White, M. A., Jr.: Arch. 
Int. Med., 103:369, (March) 1959. 


™OO MERCK SHARP & DOHME 
Division of Merch & Co. inc. Phuladelptua 1, Pa. 
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TO REDUCE INTESTINAL 
BELCHING BLOATING FLATULENCE 
100 mg. Dosage: | or 2 tablets at meal 


A biochemical compound 
used to diminish intestinal 
gas in healthy persons 
and those patients a 
digestive disorders time. Supplied: Bottles of 50 tablets. 


SMITH-DORSEY « a division of The Wander Company * Lincoln, Nebraska 


Each Kanulase tablet contains Dorase 
320 units.combined with pepsin, N.F., 
150 mg.; glutamic acid HCi, 200 me.; 
pancreatin, 


« 


Raudixin-the cornerstone of antihypertensive therapy- 
helps relieve the pressures in your patients-helps 
relieve the pressures on your patients / 50 ang 100 mg. tabiets 
whole root rauwolfia for exceptional patient response 
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When signs and symptoms refuse to fall into place, the C.R.P.A. test 
accurately indicates inflammatory and necrotic diseases. A simple office 
procedure taking less than two minutes to set up and perform, the 
C.R.P.A. test can be used prior to other tests to determine the necessity 
for an erythrocyte sedimentation rate or SGO-T level. 

Unlike the ESR or SGO-T level, a C.R.P.A. test demonstrates no 
variability in normal values. It is influenced only by the C-reactive protein 
in the patient’s blood. A positive reaction always indicates pathology ;' 
no false positives have ever been reported. 

The C.R.P.A. test is a consistently constant indicator of acute myo- 
cardial infarction,’ acute rheumatic fever,'®'* active widespread malig- 
nant and bacterial 


for routine blood chemistry 


The reliability of the C.R.P.A. test makes it invaluable 
in differential diagnoses and routine work-ups. It may 
be used to deny or confirm ESR and SGO-T readings. 
Because it is so sensitive it can mark the progress of 
the disease and measure the effectiveness of therapy.'.!° 


References: 1. Editorial: ).A.M.A. 160:672 (Feb. 25) 1956. 2. Lewinger, G. L.; Levy, H., and Elster, S$. K.: Ann. Int. 
Med. 46:68, 1957. 3. Kroop, |. G., and Smackman, N. H.: Am. J. Med. 22:90, 1957. 4. Kroop, |. G.. and Shackman, 
N. H.: Proc. Soc. Exper. Biol. & Med. 86:95, 1954. §. Shubin, H.; Giaskin, A., and Heiken, C. A. Tuberc. 15.62, 1955 
6. Losner, S., and Volk, 8. W.: New York J. Med. 56:2665 (Sept. 1) 1956. 7. Roantree, R. J.. and Rantz, L. A. AMA 
Arch. int. Med. 96:674, 1955. 8. Goldner, F., and Meador, C.: South M. J. 48:1339, 1955. 9. Hedlund, P.. Acta med. 
scandinav. supp. 196:579, 1947. 10. Shackman, N. H.; Heffer, E. T., and Kroop, |. G.: Am. Heart J. 48.599 (Oct. 13) 
1954. 11. Boland, E. W.: California Med. 82:65, 1955. 12. Knights, E. M., Jr.; Hutchins, M.; Morgan, E., and Pioompuy, 
J.: JAMA. 162:9 (Sept. 1) 1956. 13. Shetiar, M. R.; Bullock, J. A. Shetiar, C. L.. and Payne, R. W.: Proc. Soc. Exper. 
Biol. & Med. 88:107, 1955. 14. Ruggieri, P. A: J. M. Soc. New Jersey 52.500, 1955. 15. Dodd. K.: Mississippi 
Doctor 33:59, 1955. Complete literature and bibliography available on request. 
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for puzzling | | a reliable 
signs and cGiaagrnosstic 
symptoms... | 
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how does Mellaril differ from other potent tranquilizers? 


Mellaril 


THIORIOAZINE HCI 


provides highly effective tranquilization, 
relieves anxiety, tension, nervousness, 


but is virtually free of such toxic effects as 
jaundice 
Parkinsonism 
blood dyscrasia 
dermatitis 


va 
|| 


greater specificity of tranquilizing action results in fewer side effects 


Virtual freedom of Mellaril 
from major toxic effects is 
due to greater specificity 
of tranquilizing action 
— divorced from such 
“diffuse” effects as anti- 
emetic action. 


\ 
M | | | | 
a specific, effective tranquilizer 


THIORIDAZINE HCi 


oe > 


7% 


“Thioridazine (Mellaril| is as effective as the best available phenothiazine, 
but with appreciably less toxic effects than those demonstrated with other 
phenothiazines....This drug appears to represent a major addition to the 
safe and effective treatment of a wide range of psychological disturbances 
seen daily in the clinics or by the general practitioner.”* 


Supply: MELLARIL Tablets, 10 mg., 25 mg., 100 mg. 


*Ostfeid, A M. Scientific Exhibit. American Academy of General Practice, San Francisco, April 6-9. 1950 


on-the-go relief from 


recurrent throbbing headaches 


including migraine 
syndromes, 

other vascular 
headaches, 
histaminic 
cephalalgia, 
and occipital 


Oral tanh 
Micromzed Ergotarmne 
Fastest overall method for relieving 

recurrent throbbing headache 
Approximates speed and pre- 
dictability of relief following 4 single inhalation at 
ergotamine injection. headache. 

Eliminates delay in treat- a lees than 5 minutes apart. Not 


ment...Medihaler travels * more than 6 inhalations in any 
with the patient...ready and period, 


. 
in use in 5 seconds! 2.8 vial (80 doses) with 


**In a series of over 300 episodes of 
vascular headache in 41 patients 
“Medihaler’ 
tive in about 70°; 


Greham, Peulkner Hospital, 
Jamaica Plains, Koston. 
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hydrochloride 


for morning sickness Bonine 


DOSAGE 

Ore or two tablets 

ge 24 hour protect of 
Adm: nister at bedti™ to 
prevert neal morning 


*ceness 


| ¥ 4 


basic 
by every 
standard 


“Also. there are fewer therapeutic failures when patients 
are treated with ...|/BONINE| than with the other drugs.” 
: ... |[BONINE| is highly effective in relieving the nausea 
effectiveness / and vomiting of pregnancy. providing also the advantage of 
prolonged action. Thus, patients need not anticipate med- 
ication in the early morning hours when nausea is at its 

worst.” 


f "| BONINE| is a drug which is safe and nontoxic to both 
Sa ety / the mother and fetus and which is attended by a minimum 
of undesirable side effects.’ 


“The incidence of side effects is very low and this agent 
"4 exhibits less sedation and somnolence within therapeutic 
ranges than any of the effective antiemetic agents.’” 


toleration 


“Side effects were conspicuous by their rarity.” 


“The most striking advantage of...{|BONINE| was that the 
administration of an effective dose only once daily, at bed- 
time, gave 24 hour protection, thus obviating the incon- 

/ venience and distress of repeating doses during the day.’* 
"... |BONINE| is especially effective and has the advan- 
tages of a long duration of action (up to 24 hours) and a 
minimum of untoward side reactions.”’' 


convenience 


A single low-dosage drug providing therapeutic benefit at 

"4 reasonable cost...contains no unnecessary added ingre- 

economy dients that increase cost...requires no extended-action 
tablet structure for prolonged effect. 


"A The value of BONINE as an antinauseant has been well 
documented and is supported by six years of successfu! 
Clinica! 


only rarely does one drug meet so 
well the needs of one condition 


Meyer. @ Che North America. Var, 7. 405. 2. Ledbrerr. T. B.. 
ete Marne, J & 45. Mulhern, C. and Bryans. C. Jr: 
@ & Geor@ma 66 66, 68. 4 Base. © F Doctor 176, 1964. 5. Se drer, H. w: 
© Semmens, J Cost & 67. Conner, «. JF. and Meyer, J. GF 
Seo 6 of a. South. J. 461405, 1958 19. Meport of Study 
by Savy. &¢ Force Motor S ceress JAW A. HO 1004 19 Kean, : 
GP 19. Se. M 4 Geriatrics 4 457. E. F.: North. 


experience 


SUPPLIED 

BONINE Tablets, scored, 25 ma. 

BONINE Chewing Tablets, mint-flavored, 25 mg. 
BONINE Elisir, cherry-flavored, equiv. 12.5 mg. /5 cc. 


Professional informaton Ava lable on Request 


Cran & Co. ine Brooklyn @ Pfizer Science for the world's well-being™ 


bas 
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announcing a new product... 


ABSORPTION Acid stable, ex- 
tremely soluble. MAXIFEN is rapidly ab- 
sorbed from the gastrointestinal tract. 


MARMBAL BLOOO LEVELS Substantially 
higher than potassium penicillin V 
thigher levels than with intramuscular 
procaine penicillin G). You get injection 
levels with a tablet. 


COMPARATIVE ORAL SERUM LEVELS” 


— 


ete on raat 


MAXIMAL FLEXIGILITY May be admin- 
istered without regard to meals. How- 
ever, highest absorption is achieved 
when taken just before or between 
meals. 


MAXIMAL ORAL INDICATIONS Indicated 
in infections caused by streptococci, 
pneumococci, susceptible staphylococci, 
and gonococci, including: 


pneumococcal impetigo 
pneumonia susceptible 
gonorrhea staphylococcal 
tomeillitie abscesses (with 
laryngitis indicated surmery) 
otitis media cellulitis 
streptococeal lymphangitis 
pharyngitis pyoderma 


Also prophylactically in secondary in- 
fections following tonsillectomy, dental 
extractions, other surgical procedures. 


: For moderately severe conditions, 
125 te 250 me. three times daily. For more 
severe conditions, 500 mg. as often as every 
four hours around the clock. 


Note: Te date, Maxtren has not shown less 
allergic reactions than older oral penicil- 
lines. Usual precautions regarding adminis- 
tration should be observed. 

Supplied: Maxtren TAsLets, scored, 125 me. 
(700,000 units) bottles of 36; 250 meg. 
(400,000 enits) bottles of 24 and 100. 
MAXNIPEN FOR ORAL SOLUTION: reconstituted 
each 5 ce. contains 125 me., in 60 cc. bottles. 


Triumph of Man Over Molecule 
Designed by Pfizer for Maxima! Benefit 


New Yors 17. N.Y 

8. Roerte and Company 

Chae. & Ine. 
Science for the World « Well 
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Now, a single agent, 
important clinical 


for total management 
ol angina pectoris 


Marplan prevents pain, Marplan is indicated 
primarily lor puticnts with moderately severe to 
intractable angina pectoris. It has demonstrated a 
high degree of eflectiveness. When used on a 
continuous dosage schedule, Marplan prevents 
pain, increases exercise tolerance and reduces 
nitroglycerin requirements. * To date, Marplan 
prophylaxis has been evaluated in over 300 
angina patients. The response rate was 76 per 
cent with improvement ranging from a reduction 
in the number of attacks to virtual abolition 

of the anginal state. One stucly reported 
“excellent effects with relatively small doses” 
and “greater relief than [with] any other 


compound tii cA penence 


Marplan creates a more contident mental «limate, 
Many angina patients display a more cheerful 
outlook when on Marplan therapy. This mental 
improvement is undoubtedly due to the 
antidepressive action of Marplan. However, 

it should be stressed that Marplan is indicated 
for symptomatic control of angina pectors and, 
while it frequently abolishes anginal praite, 
Marplan does not appear to influence the EKG. 
Hence, as with previously available prophylactic 
agents, it is imperative that patients be instructed 
to maintain the same restriction of activity 

in force prior to Marplan therapy. 
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with two distinct primary effects, for two 


indications Mi r n 


a happy balance® of potency/safety 


A clinical ter defime the full range of Marplan s clinical 


Marplan has been shown te he comaderubly mote active than other amine oxidase regulators. 

Wk 

the wre be Che tee of the ten vet at the al rive stig: 
» dl te beets M pl m an amine oxidase re culator, howeve and like 

ail od these agents. uated! tte the presetice of liver of kidney disease. 


complete Iterature and desage instructions, available on request, before prescribing. 


|. Ble, J. W and KR. Wo Wilkins in 1. Mower. 
WB. Coe. 1909. p W paper read af American 


— 


ROCHE LABORATORIES 
of Hofimann-La Roche Ine Nutley 10 J. 


to litt depression 
The value of Marplan in depression. Marplan is 


uted in the broud range of emotional 


am! psychiatric disorders with associated 


svinptoms of depression, withdrawal 


or regression. To date, Marplan has been fully | AW: 


evaluated in more than 3700 patients with 
depression. The majority (67 per cent) showed 


significant improvement’: “Depression of mood 


and somatic preoccupation were less pronounced, 


concentration improved, irritability lessened, 


and the pationts appeared to he mare relaxed.” 


Marplan in rheumatoid arthritis, Murplan 
has also been found to be valuable adjunctive 


therapy inthe management of rheumatoid 
arthritis and other chronic debilitating disorders 
with associated depressed psychomotor activity. 
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greater flexibility in the control of tension, hypermotility 
and excessive secretion in gastrointestinal dysfunctions 


PATHIBAMATE combines two highly effective and 
well-tolerated therapeutic agents: 

meprobaemate 400 mg. or 200 mg.) widely accepted tran- 
quilizer and... 


PATHILON (25 gq.) — anticholinergic noted for its peripheral, 
atropine-like action. with few side effects. 


The clinical advantages of PATHIBAMATE have been confirmed 
by nearly two years experience in the treatment of duodenal 
ulcer. gastric ulcer; intestinal colic; spastic and irritable colon; 
esophageal spasm: anxiety neurosis with gastraintes- 
tinal symptoms and gastric hypermotility. 


Two dosage strengths - PATHIBAMATE-400 and PATHIBAMATE- 
200 facilitate individualization of treatment in respect to both 
the degree of tension and associated G.!. sequelae, as well 
as the response of different patients to the component drugs. 


Supplied: PATHIGAMATE-.400 tablet (yellow. scored) contains 
meprobamate, 400 mg: PATHILON tridimexethy! chloride, 25 mg. 
PATHIBAMATE-200 Each tablet (yellow. coated) contains mep- 
robamate, 200 mg; PATHILON tridinexethy! chloride, 25 mg. 

Administration and Dosage: PaTHIGAMATE-400 tablet three times day at mealtime 
and 2 tablets at bedtime 
oF 2 tablets day at mealtime 
and 2 tablets at bedtime 
Adjust to patient response 
Contraindications: geucoms pyloric obstruction. obstruction of the urinary 
dbiadder 


Baws) LEDERPLE LABORATORIES. A Divielon of AMERICAN CYANAMID COMPANY. Peart River. New York 
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a n swer the question of how 


to treat the patient allergic to tree pollens. 
(Birch, hickory and oak are the most impor- 
tant offenders, and oak is the most abundant. ) 
With PotarRAMINe REPETABS — today’s 
lowest-dosage antihistamine — you can control 
rapidly and safely the annoyance and discom- 
fort of seasonal or nonseasonal allergies, 
allergic dermatoses, allergic complications of 
respiratory illnesses, and drug and serum 
reactions. 

Histamine is present in most tissues of the 
body, but it is concentrated in those body areas 
exposed to contact with the external environ- 
ment: the skin, the respiratory tree, and the 
upper gastrointestinal tract. When an antigen, 
whether from tree pollen or any other aller- 
genic substance, provokes an antibody re- 
sponse, histamine is released, and the familiar 
symptoms of allergy follow. PoLARAMINE— 
in any form — controls these allergic reactions 
by blocking the access of histamine to receptor 
sites, and POLARAMINE does this at dosages 
lower than those necessary with other avail- 
able antihistamines. 

POLARAMINE Repetass (4 mg. and 6 mg. 
dosage forms for your patients’ convenience ) 
and PoLARAMINE Tablets (2 mg.) are unri- 
valed in effectiveness and safety. The rapid- 
ity of action for which POLARAMINE is noted 
is also important to the physician. Summariz- 
ing treatment of a recent group of 100 allergic 
patients, Babcock and Packard report that 
POLARAMINE REPETABS were “. . . especially 
effective in patients who presented sudden, 
acute allergy symptoms.’’* 

Remember also that PoLARAMINE Syrup— 
it tastes good — is a great help in treating the 
young allergic patient or those who prefer 


liquid medication. 

Desage: Rererans, 6 me. and 4 mg. — One Reperas in the 
morning and one Rereras in the evening. Tablets, 2 mg. — 
One t.id. or q.i.d.; children under 12, one-half tablet t.i.d. 
or q@i.d.; infants, one-quarter tablet t.i.d. or q.i.d. Syrup, 
2 me. per $ ce. — Adults, one teaspoonful t.i.d. or q.i.d.; 
children under 12, one-half teaspoonful t.i.d. or q.i.d.; in- 
fants, one-quarter teaspoonful t.i.d. or q.i.d. 

Supply: Potanamine Rererass, 6 mg., bottles of 100 and 
1000; 4 mg., bottles of 100 and 1000. Tablets, 2 mg., bottles 
of 100 and 1000. Syrup, 2 mg. per § cc., 16 oz. bottles. 


*Babcock, G., Jr.. and Packard, L. A.: Clin. Med. 6:985 
(June) 1959. 


POLARAMINE® brand of dexchiorpheniramine maleate. REPETABS.® 
Repest Acton Tediets EN-1499 
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True broad-spectrum coverage... 
proved clinical efficacy 


CHLOROMYCETIN 


OUTSTANDINGLY EFFECTIVE AGAINST A WIDE RANGE OF PATHOGENS 


IN VITRO SENSITIVITY OF GRAM-POSITIVE ORGANISMS TO CHLOROMYCETIN AND 
TO THREE OTHER BROAD-SPECTRUM ANTIBIOTICS* 


CHLOROMYCETIN (254 strains) 


ANTIBIOTIC A (260 strains) 


73% 


77% 


ANTIBIOTIC C (255 strains) 73% 


IN VITRO SENSITIVITY OF GRAM-NEGATIVE ORGANISMS TO CHLOROMYCETIN AND 
TO THREE OTHER BROAD-SPECTRUM ANTIBIOTICS * 


CHLOROMYCETIN (244 strains) 62% 


ANTIBIOTIC A (245 strains) 


ANTIBIOTIC 


(237 strains) 55% 


ANTIBIOTIC C (236 strains) 50% 


*Adapted from Leming, B. H., Jr., & Flanigan, C., Jr., in Welch, & Marti. Thater, F.: Antibiotics Annual 1994.1999, New Vork, 
Medical Encyclopedia, Inc., 1959, p. 414. 


CHLOROMYCETIN (chloramphenicol, Parke-Davis) is available in various forms, including 
Kapseals® of 250 mg., in bottles of 16 and 100. 


CHLOROMYCETIN is a potent therapeutic agent and, because certain blood dyscrasias have been 
associated with its administration, it should not be used indiscriminately or for minor intec- 
tions. Furthermore, as with certain other drugs, adequate blood studies should be made when 
the patient requires prolonged or intermittent therapy. erres 


PARKE-pAviS | PARKE, DAVIS & COMPANY. 32, micuican 


ension 
Relief without Analgesics 


*Meprobamate was found of considerable value in reducing the tension component of chronic headache, and 


thus decreasing the frequency and severity of attacks. No intolerance, dependence, or side effects were noted... .” 
Blumenthal, L.S.. and Fuchs, M.: Am. Pract. & Digest Treat. 9:1121 (July) 1958. 


An extensive bibliography attests to the striking effectiveness 
and noteworthy safety of EQUANIL (meprobamate, Wyeth) in 
a variety of tension and anxiety states. EQUANIL possesses 
specific action; pharmacological action is not diffuse. Rapid 
metabolism precludes cumulative effects. 

Although rare, allergic reactions may occur; excessive dosage 
should be avoided in all patients. For further information 

on prescribing and administering EQUANIL see descriptive | ee 
literature, available on request. | Medicine 
Wyeth Laboratories Philadelphia 1, Pa. 
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relieves |)oth stiffness and pain 
with effect 


In 100 consecutive patients with the low back syndrome, Kestler' re- 
ported that particularly gratifying was the ability of SOMA “to relax 
muscular spasm, relieve pain, and restore normal movement, thus 


speeding recovery in a large majority of the patients.” 


RESULTS WITH SOMA IN THE LOW BACK SYNDROME* 


GOOD TO FAIR 23.7 % 


*lnvestigators’ reports to the Medical Department, Wallace Laboratories. (Total of 278 cases) 


NOTABLE SAFETY — extremely low toxicity; no known contraindications; side effects 


are rare; drowsiness may occur, usually at higher dosage 
RAPID ACTION | starts to act quickly SUSTAINED EFFECT — relief lasts up to 6 hours 
EASY TO USE— usual adult dosage is one 350 mg. tablet 3 times daily and at bedtime 


SUPPLIED — as white, coated 350 mg. tablets, bottles of 50; also available for pediatric use: 
250 mg., orange capsules, bottles of 50 


1 Keother, O te The Pharmecotee and Clinical Usefulness of Carisoprodol. Wayne State University Press, Detroit, 1959. 2. Berger, 
Margolin, S.. and Powell, L. S.: Pharm. Eup. Ther. 127:66 (Sept.) 1959. 3. Spears, C. E. and 
297 Chole) 1999. 4. Phelps, W. Arch. Pediat. 76:2463 (June) 1959. 5. Friedman, A. P.; Frankel, K., 
and Papers presented at Meeting, New York State Socrety of Industrial Medicine, Inc. York, Sept. 30, 
1907. © apabliched reports. 7. Ostrowski, J. P.: Orthopedics (In Press). 


Literature and samples on request 


Also available on request: The Pharmacology and Clinical Usefulness of Carisoprodol, Wayne 
State University Press, Detrou, 1959. (18S pages) 


New Brunswick, New Jersey 


anxious, agitated 
and apathetic office patients 


calmed without drowsiness 


and with normal drive restored... 
on one or two 0.25 mg. tablets b.i.d.: 


This is the pattern of performance for 


PERMITIL 


e dihydrochloride 


Fluphena: 


In Anxiety and Anxiety-induced Depression 


“In contrast to other phenothiazines, it [PErmiriL] mitigates 
apathy, indifference, inertia and anxiety-induced fatigue. 
Thus, instead of impeding effective performance of daily tasks, 
it increases efficiency by facilitating psychic relaxation. Con- 
sequently, acceptance of this drug, especially by office patients, 
has been excellent.”! 


@ In 608 patients with anxiety and anxiety-induced fatigue 


or depression, Permitit, administered in small daily doses of 
0.5 mg. to | mg., produced significant improvement in 90% .? 


@ Permirit is virtually free from side effects at recom- 


mended dosage levels. 

@ Patients become calm without being drowsy and normal 
drive is restored. 

@ Onset of action is rapid; effect is prolonged. 

@ Peamirit does not potentiate barbiturates or non-barbitu- 
rate sedatives and can be used with impunity with such agents. 
How to prescribe Pear: The lowest dose of Permitit that will pro- 
duce the desired clinical effect should be used. The recommended dose 
for most adults is one 0.25 mg. tablet twice a day (taken morning and 
afternoon). Increase to two 0.25 mg. tablets twice a day if required. Total 
daily dosage in excess of | mg. should be employed only in patients with 
relatively severe symptoms which are uncontrolled at lower dosage. In 
such patients, the total daily dose may be increased to a maximum of 
2 mg.. given in divided amounts. Complete information concerning the 
use of Peamrrit. is available on request. 


suretiep: Tablets, 0.25 mg., bottles of 50 and 500. 


nerenences: |. Ayd, F. Jr: Current Therapeutic Research 1:41 (Oct.) 1959. 
2. Recent compilation of case reports received by the Medical Department, 
White Laboratories, Inc. 


PERMITIL 


WHITE LABORATORIES, INC., KENILWORTH, NEW JERSEY 


new 


for angina pectoris: 


Often Succeeds in Difficult Cases 


Among 48 patients‘ previously treated with 
other coronary vasodilators, ISORDIL was 
demonstrably superior in 37, equivalent in 
9, inferior in 2. 


Markedly Reduces Attacks 
Albert* found that 92 per cent of patients re. 
sponded favorably to ISORDIL. During this 
study, anginal attacks were reduced from 
an average of 5 a day to just 1.2 a day. 


Benefits Confirmed by EKG's 
Electrocardiographic studies by Russek 
clearly show that ISORDIL produces a more 
favorable balance between oxygen supply 
and demand following the Master two-step 
test. 


“The most effective medication for the 
treatment of coronary insufficiency 
available today.” 

—Sherber* 
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prompt, prolonged coronary vasodilatation 


rap id onset 
= The beneficial effects of a single dose persist for at least 
highly satisfactory. 


sfients treated in various ciinical studies 


Response of | 
consistent effect to Gate wa per cert od, / per cent fair, and 3 per 
u n u SU al Ss af et The only side effect reported has been transitory, easily 


controlled headache, normally considered an expression 
of effective pharmacodynamic activity.? 


References 
|. Surmrmery of Case Reports on File. ves Cameron Company (1958-1959). 2. Riseman, J.E.F., et al.: Circu- 
17:22? (Jan.) 1958. 3. Russek, Persons! Communication (Oct... 1959). 4. Case Reports on File, ives- 


Cameron Company (1958-1959). 5. Albert, A. Personal Communication (Oct., 1959). 6. Sherber, D.A.: Personal 
Communcation (Oct... 1959). 


“ISORDIL is a new and ettective agent for 
therapy of angina pectoris.’ 
—Russek? 


ISORDIL 


Isosorbide Dinitrate, 


”/ NES-CAMERON COMPANY « « New York 16, New York 


Literature and Profess:onal Samples Avaiabie on Request 


*Tradermark 


from carcinomatosis 


Even in the most severe emetic attacks to which cancer 
patients are subject, Tigan provides eflective control — 
therapeutic or prophylactic. To patients undergoing 
RADIATION for multiple inetastases amd metastatic lesions, 
*...Tigan was truly a godsend, enabling them to con- 
tinue treatment and obtain relief ...not obtainable in any 
other non-surgical way.”' Of 63 patients in terminal 
stages of cancer. 57 were completely or partially relieved 
of nausea vomiting due to radiation” Where chemo. 
THERAPEUTIC AGENTS had previously caused both 
nausea and vomiting. Tigan permitted large doses of 
therapy to be given “...without the associated nausea 
and vomiting that we had seen before.” And in nausea 
and vomiting due to UNDERLYING NEOPLASTIC DISEASE, 
Tigan produced a good-to-excellent response in O08 per 
cent and a lair response in 21 per cent.>' 

In addition to the effectiveness required in challenging 
conditions, Tigan provides the safety which assumes 
special significance in everyday situations. Tigan shares 
the superior antiemetic potency (and mechaniems of 
action’) of the phenothiazines without entailing any of 
their risks or, for that matter, any of the side effects 


j 


car sickness 


safely controls the entire range 


of emetic situations without 


antihistamine side effects and 


without phenothiazine risks 


of the antihistamines.©” No sedation or other side effects 
were observed in TRAVEL SICKNESS patients, who were 
quickly and efficiently relieved by Tigan.” Nor was any 
drowsiness or other untoward reaction seen in 16 pREC- 
sanr women, 15 of whom became asymptomatic on 
Tigan. while other antiemetic medication had failed or 
caused drowsiness in several.” In GASTROINTESTINAL 
vomiting, where results were “good” in &6 per cent and 
“fair” in 4 per cent, Tigan was “well tolerated” by all." 


TILAS (COMPARED TO IN sFASICKNESS 


Number of Rist LTs 
Medication Patients Improved Unimproved 
Tigan. given initially 142 133 9 
Placebo. given initially 74 7 67 
Tigan. given after 
failure of placet eho 65 61 4 


NO SPECIAL PRECAUTIONS OR CONTRAINDICATIONS — Patients 
on Tigan may drive an automobile or operate other mechan- 
ical equipment without the hazard of drowsiness: and carry 
on household activities without lethargy or sleepiness. 


Available: CarstuLes— 100 mg. blue and 
white; TIAN AMPtULsS—2 ce (100 mg/ce); TICAN 
st — 200 me. 


For dosage instructions. consult product liter- 
ature available on request. 


Reterences: 1. J. A. Laeinian and R. H. Bohn, paper 
read at Collequiam on the Pharmacological and Clinical 
\epects of Tigan, New York City, May 15, 1959. 2. 0. W. 
Phewle, Clin. 7:43, 1960. 3. B. Shnider and L. 
Cooled, paper read at Cellequium on the Pharmacological 
and Clinieal Aspects of Tigan, New York City, May 15, 
1959. +. DW Molander. idid. 5. W Schallek. GC. A. Heise, 
PF. Keith and R. E. Bagdon. J. Pharmacol. & Exper. 
Therap... 126:270, 1959. 6. Reports on file, Roche Labora- 
tories, 7. O C. Berandman. paper read at Colloquium on 
the Pharmacelegieal and Clinical Aspects of Tigan, New 
York City. May 15, 1959. 8 L. Reseff. WB. Abrams, 
J}. L. Goldman and A. Bernstein, J. Vewark 
Beth leael Heap... @:189, 1958. 9. WB. Abrams. L. Roseff, 
}. L. Goldman and A. Bernstein, New J. 
Med 0217, 1999. 10. Personal communications. 11. L. 

Vicloughlin. paper read at Colloquium on the Pharma- 
velegieal and Clinical Aspects of Tigan, New York City, 
May 15, 1999, 


TIGAN ® by drochtoride 4-(2 
(3, 4, benzylamine hydrochionde 
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seborrheic dermatitis —-2 years duration 


Many dermatoses, often complicated by bacterial velop. Because its properties derive from the joining 
and fungal infections, show a dramatic response to of a corticoid, an antibacterial combination and an 
Mycolog therapy. Mycolog offers total management of _—antifungal-antibiotic, Mycolog exhibits impressive 

a wide range of dermatologic disorders such as inter- _anti-inflammatory, antiallergic, antibacterial, anti- 

trigo, infantile eczema, paronychia, anogenital pruri- _ fungal, antipruritic action. It is well tolerated, readily 
tus and other dermatoses. This is especially true when _ acceptable to the patient and assures a decisive, safe, 
monilial or other secondary infections are apt to de- _and rapid clinical response. 
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the end 


Squibb Quality—the 
Priceless Ingredient 


Neomyern = Gramicidin (Spectrocin) and 
Nystaten (Mycostatim) Plastibase 


Supply: Mycoleg Cream and Ointment, 5 Gm. and 15 Gm. tubes. 
thee Available: Kenalog Cream, 0.1°%-—5 Gm. and 15 Gm. tubes. | 
Kenalog Lotion, 0.1%—15 ce. plastic equeese bottles. Kenalog 
Ointment, 0.1%—5 Com. and 15 Cm. tubes KenalegS Lotion, 
0.1% ce. plastic equeese bottles. Kenaleg-S Ointment, 5 Cm. 
and 15 Gm. tubes. Kenalog S Cream, 5 Gm. and 15 Gm. tubes. 
New: Kenalog Spray, 50 Gm. and 150 Gm. containers of 3.5 meg. 


and 10 mg. triamcinolone acetonide, respectively. 


clear 12 dayge SaQu IBB 
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For the patient who does not require steroids 


PABALATE~ 
Reciprocally acting nonster- 
oid antirheumatics . . . more 
effective than salicylate alone. 


In each enteric-coated tablet: 


Sodium salicylate U.S.P.....0.3 Gm. (5 gr.) 
Sodium 

para-aminobenzoate ......0.3 Gm. (5 gr.) 
ASCOFDIC ME. 


PABALATE PABALATE-HC 


For steroid or non-steroid therapy: SAFE DEPENDABLE ECONOMICAL 
A. H. ROBINS CO., INC., RICHMOND 20, VIRGINIA + Ethical Pharmaceuticals of Merit since 1878 


or for the patient 
who should avoid sodium 


PABALATE’ - Sodium Free 
Pabalate, with sodium salts 
replaced by potassium Salts. 


In each enteric-coated tablet: 


Potassium salicylate .......... 0.3 Gm. (5 gr.) 
Potassium 

para-aminobenzoate ....... 0.3 Gm. (5 gr.) 
Ascorbic acid .... | 


.. Your difficult rheumatic patient... 


| 
BP y 


through effective relief and rehabilit 


For the patient 
who requires steroids 


PABALATE -HC 
(PABALATE WITH HYDROCORTISONE) 


Comprehensive synergistic 
combination of steroid and 
nonsteroid antirheumatics... 
full hormone effects on low 
hormone dosage. . . satisfac- 
tory remission of rheumatic 


symptoms in 85% of patients 
tested. 

In each enteric-coated tablet: 
Hydrocortisone (alcohol) .............. 2.5 mg. 
Potassium salicylate .................. 0.3 Gm. 
Potassium para-aminobenzoate.. 0.3 Gm. 
Ascorbic acid mg. 
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FOR BETTER MANAGEMENT OF HYPERTENSION 


a purthed alkaloid of rauwolfa... lessens the frequency 

and/or severity of these reserpine side effects: 

mental depression « bradycardia + sedation « weakness 

+ fatigue + lassitude « sleepiness + nightmares + gastro- 

intestinal effects 

useful alone for gradual, sustained lowering of blood 
pressure in mild to moderate labile hypertension 


useful as an adjunct to other types of antihypertensive 
agents, permitting their use in lower, better tolerated 


Prejessional information available om request 


PFIZER LABORATORIES Diwwion, Cras. Pfizer & Co., inc. Brooklyn 6. NY. Pfizer Science for the world's well-being’ 
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Reports in hundreds of leading journals and scores 
of standard textbooks reflect the position of Gantrisin 
as a drug of choice in genitourinary infections. 


Gantrisin 


(orang of suifisosazole) 


With its wide spectrum, Gantrisin covers all pathogens predominant 
in the urinary tract,’** including many resistant strains. Its use in 
eystitise®** often achieves better control than ‘*...some of the more 
expensive 


The low toxicity and high solubility of Gantrisin'“* are especially 
important when dysuria in cystitis contraindicates fluid-foreing’ or 
when prolonged therapy is required.’ 


ee 


In routine prophylaxis’ after surgery and manipulations, Gantrisin 
significantly reduces the incidence and severity of cystitis. Results here 
have been termed 
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SYMPOSIUM REPORT: 


ALTAFUR in surgical (soft tissue) infections 


In a series of 159 patients with varioustypes to ALTAFUR in vitro. An insensitive strain of 
of surgical infections (cellulitis, abscess, Pseudomonas aeruginosa was isolated from 
wound infections), ALTAFUR was employed _ the single patient who failed to respond. 
with eminently satisfactory results. The in- ALTAFUR was given orally to 150 patients, 
cidence and magnitude of surgery were the majority receiving 100 mg. four times 
considerably reduced in these cases. and daily." Duration of treatment ranged from 
when surgical intervention was necessary it 4 to 30 days, averaged 6 days. An experi- 
could be delayed until the inflammatory mental intravenous preparation of ALTAFUR 
process had receded or become localized. was administered to 9 patients who could 
Excellent therapeutic response was obtained _ not take medication by mouth or whose con- 
in patients with infections due to coagulase dition warranted exceptionally high dosage. 
positive Staphylococcus aureus, beta hemo- There was no clinical or laboratory evidence 
lytic Streptococcus, and Escherichia coli; of toxicity in any case, and ALTAFUR was 
these organisms were uniformly susceptible _ well tolerated by all but 1 of the 159 patients. 


Prigot, A.; Felix, A. J., and Mullins, S.: Paper presented at the Symposium on Antibacterial Therapy, 
Michigan and Wayne County Academies of General Practice, Detroit, September 12, 1959 (published Nov. 1959) 
Experimental dueage (ser 


a 


bright new star 


in the antibacterial firmament 


of 


the first nitrofuran effective orally 


in systemic bacterial infections 


@ Antimicrobial range encompasses the majority of common 
infections seen in everyday office practice and in the hospital 

@ Decisive bactericidal action against staphylococci, streptococci, 
pneumococci, coliforms 

@ Sensitivity of staphylococci in vitro (including antibiotic- 
resistant strains) has approached 100% 

we Development of significant bacterial resistance has 
not been encountered 

w Low order of side effects 

w Does not destroy normal intestinal flora nor encourage 
monilial overgrowth (little or no fecal excretion) 


Tablets of 50 mg. (pediatric) and 250 mg. (adult) 

Average adult dose: 250 mg. four times a day, with food or milk 
Pediatric dosage: 22-25 mg./Kg. (10-11.5 mg./lb. body weight daily 
in 4 divided doses 

caution: The ingestion of alcohol in any form, medicinal or beverage, 
should be avoided during Altafur therapy and for one week thereafter. 


NITROFURANS —a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 


In Asthmatic Attacks... 
AMPLE AIR IMMEDIATELY 


automatically measured-dose aeroso! medications 


e Ready and in use in 5 seconds 
under any circumstance. 


e Travels with the patient 
anywhere...Can be 
concealed in the hand... 
Can be carried in vest 


pocket or purse. 


e Dose is metered and 
medication is propelled 
automatically with single- 
stroke finger pressure. 
200 doses per vial. 


Prescribe either of two bronchodilators: 
isoproterenol or epinephrine 


Medihaler-ISO * 


Isoproterenol sulfate, 2.0 mg. per cc., 
suspended in inert, nontoxic aerosol vehicle. 
Contains no alcohol. Each measured dose 
contains 0.06 mg. isoproterenol. 


Medihaler-EPI * 


Epinephrine bitartrate, 7.0 mg. per cc., 
suspended in inert, nontoxic aerosol vehicle. 
Contains no alcohol. Each measured 

dose contains 0.15 mg. epinephrine. 


*First Rx: vial of medication with oral adapter 
Repeat Rx: can specify refill vial only 


Riker 


Colif. 


Northndge, 


announcing major event 
anticoagulant therapy... 


Certificd—before introduction—by 5 years of clinical experience 


and published reports in the U.S.A., Canada and Great Britain. 


anisindione 


new oral prothrombin depressant 


COTLLI )| at every stage of anticoagulant therapy | 
of induction and recovery time Te | ict al of initial 
and maintenance dosages ta | of therapeutic prothrombin 
levels during maintenance therapy )] Ly of anti- 
coagulant effect with vitamin K, preparations...rapid return to 


therapeutic levels on remedication 


— 


patient 


relief comes fast and comfortably 


—does not produce autonomic side reactions 
—does not impair mental efficiency, motor 
control, or norma! behavior. 


L’sual Dosage: One or two 400 mg. tablets t.i.d. 


Supplied: 400 mg. scored tablets, 200 mg. sugar- 
coated tablets or as MEPROTABS* —400 mg. 
unmarked, coated tablets. 


Miltown 


meprobamate (Wallace ) 


Wt WALLACE LABORATORIES / New Brunswick, N. J. 
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a pathological entity 


histologically demonstrable 
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disorders related 


gastritis 


indigestion 
A heartburn 
spastic colon 
esophagitis 
duodenitis 
irritable bowel dyspepsia 
ausea & vomiting 


symptoms 


Pain - Food - Pain—as opposed to Pain - Food - Relief in peptic ulcer 
Persistent, generalized upper abdominal pain—as opposed to localized pain of peptic ulcer 


Bloating, sensation of fullness when only a small amount of food has been ingested 


Possible severe weight loss —40 to 80 pounds 


Oxethazaine in Alumina Gel, Wyeth 


OXAINE is indicated for many gastric 
disorders, such as gastritis, which are not 
totally managed by diet, antacids and anticholinergics. 
As reported in J.A.M.A., OXxAtNe brought complete relief to 96°,, 


partial relief to 4°... of 92 patients suffering substernal pain and upper abdominal distress. 
Deutsch, E., and Christian, J.A.M.A. 169:2012 (Apr. 25) 1959. 


OXAINE provides sustained anesthesia over many hours, unaffected by ebb and flow of gastric contents. 
Oxethazaine, the mucosal anesthetic in OXAINE, ts 4000 times 

more potent topically than procaine. Safe, not a “caine.” Only two known 

cases of sensitivity (glossitis) occurred in extensive clinical trials. 


Easily administered, simple dosage regimen—just | or 2 tsp. 4 times daily, 15 minutes 
"Trademark hefore meals and at bedtime. Bland, noncloying over long-term administration. 


4 entry of Serva fe 
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Oxethazaine in Alumna Cecl, W veth 


~ 


a mucosal anesthetic for 

GASTRITIS 
Description: Each 5 cc. teaspoonful contains 10 mg. of oxethazaine 


N-bis-( N-methyl- N-phenyl-t-butyl-acetamido }-beta- 
hydroxyethylamine] in alumina gel 


Dosage: Usual dosage is | or 2 teaspoontuls 4 mes datly, 
15 minutes before meals and at bedtime 
Do not exceed recommended dosage 


Supplied: Bottles of 12 fluidounces 


Limitations: In case of overdosage, dizziness, laintness 

or drowsiness may be experienced by some patients 

Constipation may be aggravated by therapeutic doses 
of OxaINe, but can be mitigated by adequate fluid intake 
and use of dietary roughage or a mincral oi preparation 


The possibility of gastrointestinal carcinoma 
should be considered in patients with 
protracted or recurrent indigestion 


Wyeth Laboratories 
Philadelphia |, Pa. 


*Trademark 


of symptoms spells 
new 
| 


By vastly increasing the excretion of 
uric acid Anturan directly counter: 


balances the basic metabolic defect 
in gout. 


Clinical experience shows that 
Anturan: Prevents new tophus 
formation —causes absorption of 


pre-existing 


Reduces the incidence and severity 
of acute attacks after the first few 
weeks of treatment.’ 


Relieves interval pain’:‘—reduces 
joint swelling’ —improves mobility.’ 


Yu. Burns, J. and Gueman, A. B 
Acth. & 10°. 2. Gutman. 

A. aad Yu. TF: Bull. N. ¥ Acad. Med 

sad Tevew. D. C Anan. Rheuwmat. Drs. 

426, 4. Ogrvele. M. A., and Harriven, 
Anam. Rhewmat. Dis. 16.425, 1997. 


©. beand of xoted 
tablets of 160 mae. mm bottle of 100. 
tature on Request. 


Georgy, Ardley, New York 
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SINCE 1950...TEN YEARS OF GROWING CONFIDENCE 
IN THE EFFECTIVENESS AND SAFETY OF 


BENEMID 


PROBENECIO 


N GOUT 
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C., and Matossian, G. S.: 


Six-Year Follow-Up On Probenec >) 
id ( 
>i Arthritis and Rheumatism 2:193, ' 
— 


BENEMID is “remarkably free from toxic side 
reaction....Patients tolerate the drug well."2 


2. Lockie, L. M., and Talbott, J.: Does Your 
Patient Have Gout?, Scientific Exhibit 9 
American Medical Association, New York City, 
June 3-7, 1957. 
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Supoely: OS Gm. tablets. bottles of 100 and 1000 
For additional information. write Professional Services. Merck Sharp & Dohme, West Point. Pa. 


“Oo MERCK SHARP & DOHME, DiviSiION OF MERCK & CO., Inc. PHILADELPHIA 1, PA. 


"Since the introduction of probenecid 
into clinica) Medicine. ..a great deal of Justifiable 
enthusiasm has been evidenced and numerous reports 
Om the use of this drug have Sppeared....Al) 
patients who have gout should be Offered Prolonged 
therapy with a safe uricosuric agent such as 
probenecid... #1 
Probenecia 
uricosurt Pee) the drug of Choice a 
3. Kron, K M Herma 
@nd Ric 
?, 
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economy 
A atility 


clinically proved 

oral penicillin therapy 
that costs your 

patients less 


Pentids 


Sauidd G Potassium 
Available in these convenient dosage forms: Pentins *400° Tastets (400,000 u.) + Pextins *400° 
FoR Syrup (400.000 u. per 5 ec. when prepared) Pextms Tasters (200,000 u.) ron 
Syrup (200,000 u. per 5 ce. when prepared) * Pevtiw-Sucras Tasvets (200,000 u. with 0.5 Gm. 
triple sulfas) Pentips Capsures (200,000 u.) Tastets (200,000 u.) 


Sqoihbh Quality — the 
Ingredsent 


CHANGING YOUR ADDRESS? 


Please fill out and return the coupon below 


THE AMERICAN JOURNAL OF MEDICINE 
Mailing Dept., ll] East 56th Street. New York lo. N. ¥ 
NAME 


pale ase print 


New Appress: 
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City Jone Stute 
FoRMER ApDpRESS: 
Street — 


City Jone State 
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lethargic 
inattentive 


butabarbital sodium 


Jitteriness, apprehension, nervousness and the enervating insomnia 
which characterize the “anxiety state’ encountered in daily practice 
are easily controlled by small, daytime Butisol® dosage. 

As shown recently’ in a prolonged comparative study of routine 
anxiety patients, Butisol “‘was found to be the most effective sedative 
which will produce satisfactory daytime sedation...with minimal occur- 
rence of untoward reactions. Large nighttime hypnotic doses are un- 
necessary in the majority of patients.”” 


Matterman, Greweman, A. Mowreteff. G. J.. and Leifer. A Clinical Re-evaluation of 
Seclatives, Meeting of AMA. San Francieco. June 25-27, 1958. 
2. Greeemen, A. C.. and Leifer. Ped. Pree. 17-079 (March) 1964. 

ETS « PEPEAT-ACTION TABLETS « « CAPSULES 


McNEIL LABORATORIES, INC. + PHILADELPHIA 32, PA. 


| 
| 
’ = 
* 
4 4 7 
“1 
>. 
+. 
i - 
J 
Fy 
J *@] . 
* 
se not ee 
> 


Announcing 


Infants through 3 months - ‘9 


provides symptomatic relief of 
nasal congestion and rhinor- 
rhea of allergic or infectious 


OFILIN Many patients whose symptoms are inadequately con- 
trolled by decongestants or antihistamines alone respond promptly and 


favorably to ‘ACTIFED’. 


‘ACTIFED' contains: 
‘Actidil™® brand Triprolidine Hydrochloride 
‘Sudafed™ brand Pseudoephedrine Hydrochloride GO mg. 30 mg. 


safe and effective for patients 
of all ages suffering from upper 


respiratory tract congestion 
DOSAGE 
TABLETS = SYRUP (5 ce. tsp.) 
Adults and older children l 2 — 
Children 4 months to 6 years of age 4 I | times 
| daily 


& BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 


Decongestant Antihistamine 
AC 
1 


Analgesics alone merely mask pain. 
New Medaprin adds Medrol® to 


suppress the inflammation that causes 


the pain and stiffness. Thus, to the 
direct relief of musculoskeletal pain, 


Medaprin 


adds restoration of function. 


Medaprin is supplied in bottles of 100 
and 500 tablets, each containing 


300 mg. 


acetylsalicylic acid for prompt relief 


| mg. Medrol to suppress the 


causative inflammation; 200 mg. calcium 


carbonate as buffer. 


of pain 
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